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PREFACE TO REVISED EDITION 


The revised edition of this Outline is unchanged in point of view, 
scope, and arrangement of material as described below. Certain passages 
liavc been rewritten for clearness and exactness, specific factual material 
has been added, and most important, this edition includes references 
to thirteen new textbooks agd revisions that have been published since 
this book was first issued a year ago. 

This Outline is a condensed guide to the subject of psychology and 
presupposes additional reading, either preceding or accompanying its 
study. Specific references are included at the beginning of each chapter 
to facilitate the selection of readings. Objective tests will be found im- 
mediately following the index. 

The book contains facts and generalizations important to psychology 
as a general science. Contributions to this general knowledge are in- 
cluded from social, racial, animal, abnormal, and other special fields of 
psychology. Dates and names of investigators arc given to show the 
historical development of the science. 

For the convenience of the reader, the Outline is divided into four 
parts. The introduction sketches briefly the historical background out 
of which modern scientific psychology has emerged. Suggestions for 
the efficient study of general psychology also arc included. Elemental 
facts and generalizations arc considered in Part A, and a more detailed 
discussion follows in Part B where psychological activity is studied more 
as it would be observed under the natural conditions of life. Part C is 
an intensive study of the organism in its integrative aspects. 

While Parts A, B, and C arc arranged in omnibus fashion, and 
offer a genetic development of knowledge, they have distinctive uses 
according to the purposes and levels of study. Part A is an introduction 
to general theory and facts such as might be used, with the accompany- 
ing references, in a one term or semester course in general psychology. 
Part B, likewise, could be used independently where the emphasis is 
upon application and interest is in detailed facts of objective and group 
observation. Conscious activity is neglected in this part. Pan C taken 
alone, with a review of chapters 1 and II, offers material for a more 
advanced study of the organism’s contribution to its own aaivity. The 
l>ook as a whole is a review, which can be made as extensive as the 
student wishe.s through reference reading, of what is generally recog- 
nized as the field of general psychology. 

An adequate system of psychological facts and generalizations is 
unattainable at present. The point of view of this book is dynamic; 
psychology is viewed as a midy of organismic integrative activity. 


May, 19,f7. 


D, F. — E. R, H. 
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INTRODUCTION TO THE STUDY OF 
GENERAL PSYCHOLOGY* 


Mott t/unl(ert have a fmtk that at bottom there it hut one 
Stienee of all ihingt, and that untii all it knoatn, no one thing 
can be completely h,non/n. Such a tcience, if realized, would be 
Philotophy. Meanwhile it it far from being realized: and instead 
of it, we have a lot of beginningt of knowledge made in different 
placet, and hept teparate from each other merely for practical 
convenience's tahe, until with later growth they may run into one 
body of Truth .... Psychology at a natural tcience dealt with 
thing! in the tame partial and proeitionai way .... 

— WnxMM )amei 

American Pioneer in Psychology 

A science is a unit of facts or knowledge of observable existences. 
The facts of relationships between living organisms and their environ- 
ment constitute the science of P$ychc4ogy. 

I. THI HISTORICAL lACKCROUND OF PSYCHOLOGY 

Psychology has both a traditional and a scientific history, as has 
any other science. As an experiment^ science it dato only from about 
1875 — sixty years ago — although psycht^ogical experiments wcip per- 
formed by physicists and physiologies earlier in the nineteenth century. 
Traditionally, however, psychology is as old as man himself, and man 
philosophized about the nature of mind earlier than he did about matter. 

A. PriaHHva NaHons of MM aW Saul 

Primitive peo{des believed that all natural phenomena were caused 
and direaed by certain dynamic forces. ‘Hidden men’ were in the lim- 
ning, thunder, rain, sun, etc. These hidden men were dynamic and 
active agents directing all the forces of the cosmos. Each person was 

* Tlw foUowing refereners arr MgKatcd ■« rradinfi in connection with this Totro- 
riiiclinn to the Study of (<ner«l Psyclioloity. 

Dasbictl, Fuiulamaiaah of Gcvcrat PtyeMogy (1937), 1-23. 

Daihicll. FnndamemUUi of Objeftive Psychology (1928). 1-21. 
f>ocker«]r. Crneral Psychology (Rev, Ed, 1935), 1-45. 

Perntierger, Elementary Crneral Ftychotogy (1936), l-.ir. 

Halil), A Short History of Psychology (1934), pp. 189. 

PillRbury. History of Psycholooy. In Skinner: Readings in Psjcholeijjy 
(1935), 781 804. 

V«u(tmn, General Psychology (1936), 3-106 

Warren and (Carmichael. Etemcmls of Human Psychology (1930). 1 17. 

Wation. Psychology from the Standpoint of a Bthai-orist (Third Ed.. 

1929), J-23. 

Eor^ an iit"ltiaive hiatorica) atatemertt of ihe rise of nayclMioKy aa a science read 
Bortnff: A Hittory of Experimental Psychoiogy (1929), pp, 669. 

I 
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al$o inhabited by a hidden man, or by hidden men, causing and direa- 
ing the aaions of the individual in whom he resided. These dynamic 
forces came to be called mind or toui. 

The theory that some form of mind directs the actions of the in- 
dividual (and his environment) has been called animism. This view of 
mind is held by most modern primitive races, and it is the explanation 
used by civilized man to account for those actions of which the cause is 
obscure. Such a directing force (mind) cannot be studied experimentally 
until it has been isolated and shown to exist. Until it is described and 
measured it is only a pseudo-scientihc conception. 

B. lady Caaa k H n a H as 

Primitive man was not concerned with attempts to ttudy the 
cosmos. But with the ctming of civilization, which brought with it 
leisure time and greater specialization of individual activities, certain 
curious men began to arudyze the cosmos into elements. Among them 
were Thales (585 B.C.), who thought the cosmos was made <rf water, 
and Heraclitus (500 B.C.), who said the essential element was an 
“abstract change.” Any theory explaining the cosmos in terms of one 
danent is called momUm. 

Others attempted to analyze the cosmos into several dements. 
Empedocles (450 6.C.), for example, posited earth, air, fire, and water 
as the dements. Such a theory is called pluralism. 

As new knowledge developed, theories of the cosmos became more 
objective in explanation. By the time of Plato the mind-body problem 
had arisen. Plato brought this controversy to a head by dcBnitdy 
recognizing two dasscs of phenomena: “things” and “ideas” (387 B.C.). 
Ideas came from two sources: some were innate and came with the 
soul; others were the prod u as of observations through the sense organs. 
Hius we have a dear statement in these early times of the theory of 
psycAo-pkysical dualism. 

Aristode j[335 B.C.) followed the teachings of Plato and added a 
great deal of knowledge concerning the physiology and anatomy of 
the body. He nude the body a more important faaor in the analysis 
of the behavior of man. In many respects, his greatest contribution 
to the history of psychol<^ was in placing emphasis on the sense organs 
at sources of knowledge and ideas. He described three types of soul: 
the plant soul, the animal soul, and the rational soul. He explained 
that the recurrence of ideas was due to association. That is to say, 
the reappearance of one factor of a situation serves to recall ideu 
originally connected with the situation. The assodations were nude 
by contiguity, similarity, and contrast. This later became the doctrine 
o/ assoctationism in psychology. Finally, Aristotle stressed the empirical 
BMt h od of observation, the Mfts oi all tctenrific methods. 
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C P Bfrtwpwa rti Dwh it Hm Oii iUlM i In 

During the next few hundred years the emj^iasis shifted from the 
cm piricai study of the cosmos to a discussion of ethics. Zeno, The 
Stoic, pronounced the doctrine of the eternal human soul (308 B.C.). 
At t^ same time Epicurus (306 B.C.) advanced the doctrine of ‘free- 
will,* and denied the idea of immortality. These were fdlowcd, after 
the birth of Christ, by a shift from ethics to religious and 
spiritual doctrines. While the ideas propounded by the early 
Christian thinkers influenced trends in philoso{^y, they added hut 
litde to the study of man’s behavior from the psychological point of 
view. St. Paul did classify subjective experience as dependent on soul, 
mind, and body (67 A.D.). This classification has existed to the pres- 
ent, especially in the field of theology. St. Augustine described conscious 
activity and stated his belief in its unifying and continuous development 
(396 A.D.). He also introduced and made use of the method of intro- 
spection in the observation of conscious activity. 

From this time on practically nothing of interest psychologically 
occurred until the doctrines of realism, nominalism, and conceptualism 
were introduced during the eleventh and twelfth centuries. By the 
middle of the thirteenth century a renewed interest in science and 
philosophy became apparent. A reaction to the doctrines of The Church 
was also appearing. An attempt to harmonize science and religion 
was made by Aquinas (1257), when he differentiated between religious 
and scientific truth. According to him, scientific truth was based upon 
observation and experimentation whereas religious truth was based 
upon the Divine Authority of the Church. During this entire period, 
from the first to the sixteenth century A.D., the chief interests in the 
discussion of mind and soul were from the religious and spiritual 
angle. The next notable advances occurred with the revival of science 
and the philosophical publications of Descartes. 

D. Hm Rmfval of Sd anaa 

The scientific awakening began about 1500 A.D., along with 
numerous geographical discoveries. By 1600, many nt^hlc scientific 
investigations were well under way. Among the more important ones 
were those of Copernicus (1543) in astronomy, KepJer (1609) in 
astronomy and vision, Galileo (1609) in optics and astronomy, Newton 
(1672) in physics and in the psychdogy of vision, and Harvey (1628) 
in physiology. Perhaps the chief contribution to psychology by these 
.scientists was their emphasis upon the objective study of facts in general. 
The study of the human mind was still largely a p^osophical pmUens. 

I* Davala^UMuts in PMIaaapl^t 

Descartes and his fdlowers revived the dualism of Plato and con- 
sidered the miitd, or soul, as a spiritual entity, while ffte body was 
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ticated a$ a machine (IfiK)). Descartca is the focenmner of a modem 
dualism in psychology. Spinoza (1665) considered mind and body as 
bu^ different aspects of the same substance. Modem exponents of this 
view call it the double aspect theory. 

A reaction to the contemporary emphasis on dualism is found in 
the writings of Thomas Hobbes (1651). He held to the theory that 
man was a machine possessing nothing not found in any other machine. 
He revived and extended monistic doctrines and niay be thought of 
as the forerunner of monism in modem psychology. 

In England, where conscious activity had become the problem of 
interest, a return was made to the associationism of Aristode. This 
line of thought lasted well into the 19th century. Locke had early 
(1690) stated that there were no innate ideas. Mind was a complete 
blank at birth and ail ideas were obtained through the sense organs. 
The environment, not God, gave rise to ah ideas. Berkeley (1710), 
on the other hand, thought" that all ideas came from God and the 
external world existed only as a mental state. Hume (1739) carried 
the It^ic of Locke and Berkeley further and denied the existence of 
both God and the external world as the source of ideas. Nothing was 
real in life but sensitivity (sensatimis and ideas). Ideas were recalled 
through associations by similarity, contiguity, and by cause and effect. 

Ft^lowing these mind-philosophers came a long list of philosc^hcr- 
psychologists, all of whom advocated some form of associationism as 
the real explanation of mental activity. Included in this group are 
Hartley (1749), James Mill (1829), John Mill (1843), Spencer (1855). 
and Bain (1859). Hartley described the physiological correlates of 
association as vibrations in the myelin sheaths of nerves. Association 
theory occupied a paramount place in English psychology until after 
the advent of Darwin (1859) and the subsequent interest in anthropo- 
metries and individual differences (Gallon, 1869), and statistics (Pearson, 
Spearman). 

While these developments were caking place in England the 
doctriiM mental faculties was introduced in Germsuay by Wolff (1734) 
and extended and completed by Kant (1781). The doctrine of mental 
fiMmltks classified mind into departments, such as the intellect, the 
Emotions, and the mil, and considered that mental activity resulted 
from a faculty, or group of faculties, which functioned independently 
of the rest. G^l (1809) assembled and reclassified the faculties (twenty- 
aeveo in number) and related each to a definite cranial area. His ffwory, 
known as ‘{Arendogy,’ is unsupported by moefern scientific knowledge, 
hut it is practised to^y by fortune tellen and pseudo-vocational advtsen. 
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During the latter part of the and the early 19th centuries, 
many notaUe discoveries were made in the fields c/t {^ysudogy, neur- 
cJogy, physics, mathematics, etc^ whidi had a considerate efiect on 
the devdofiment ci ei^ierimentai psychology. Haller (1759), Whytt 
(1750), Galvani (1792), BeU (1811), and Magendie (1822) made im- 
portant discoveries concerned with hmctions o£ the nervous system and 
muscdes, and Flouiens (1824), Broca (1861), and Fritsch and Hitzig 
(1870) investigated the fimctions t certain portions of the brain. 
Bessel (1823), an astronomer, had become interested in individual 
difieienoes in speed of reaction and had evolved the crmcept of the 
person^ equation. The stage was being set for an experimental science 
of psychdogy but much ground-breaking had yet to be performed. 
Philosophical speculatirmt concerning the nature of mind, investigations 
into the nature of the nervous system and interest in differences among 
individuals were contributing to this development. 

Early psychological experiments were carried on by £. H. Weber 
about 1830. Among other things, Weber studied the cor^ation between 
stimulation and the resulting seiuitivity (sensahon). He was fdlowed 
closely by J. Muller (1834), who worked on visual space perception 
and developed the tbe^ of the ‘specific energy of the nerves* as r^ted 
to the different seruitivities. Fechner (1860) gave us the psycho-physical 
methods for the observation of conscious activity. He extended Weber's 
work, modified his conclusions, and reformulated on a mathematical 
basis tlw Weber law of the relation of stimulation and sensitivity. 
Helmholtz (1863) developed theories of color vision and audition, based 
upon experimental work, and Hering (1878) also formulated a theory 
of cdor vision as the result of work in this held. The color vision theories 
of Helmholtz and Hering and the theory of audition of Helmholtz are 
standard theories today. Helmholtz’s investigations are equally important 
in physics, f^ysiology, and psychology, and most of t^ experimental 
work of this period was of a border line nature as far as psychology is 
concerned. Psychology was only emerging as an experinuntal science 
during the latter half of the nineteenffi centwy. 

Experimental psychology may be said to date from the first officially 
recognized laboratory of psychde^, which was founded at Lespsig, 
Germany, in 1879 by Wilhelm Wundt. Wundt is credited with the first 
striedy laboratory experiment in puychdogy in 1849. Pfis dwff experi- 
mental intereM was in conscious activity and in determining the ameturt 
of the mind, although he wrote much of a speculative nature, ai in his 
FoA^ Psychology. Psychdogists from many countries, and etpecsdly 
from die Unit^ Stated went to study with Wundt who was the reoow- 
nixed leader of the new science d psychology. 
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S. P n ycl i ri tgy in fciglwii and Ptaac* 

The emphasis since the latter part of the i9(h century in France 
has been upon abnormal psychcdogy and mental tests. Ribot, in ex- 
plaining memory and the relationship of somatic conditions to mind, 
introduced material from the abnormal field (188$)> tmd Binet and his 
ctdleagucs, devised the first intelligence test in 1905> 

Early developments in England have already been mentioned as 
concerned with the conscious association of idea$) which was purely 
mental philosophy. Laboratory psycholt^ was sl<w in taking root in 
England. But under the biological influence of Darwin, the productive 
field of individual differences was explored by Giflton (1869) and led 
to the development of statistical methods in which England took world 
leadership with such men as Pearson and Spearman- 

C Psy ch o l ogy ha Aioric o 

Three lines of influence are manifested in the activities of American 
psychologists, namely: the experimental laboratory emphasis of "Wundt 
(1879), the Darwinian theory of evolution (1859), and the mathematical 
concept of the normal probability curve (Gauss, 1809). All are re- 
flected in the laboratory experiments, the genetic studies, and the 
statistical techniques of American psychology. 

O. AoMricao PioMon 

jdmes (1842-1910) probably influenced the thinking of his con- 
tempewaries and successors more than any other single American psy- 
chologist. His early training had been in physiology, but by 1875 he 
was teaching psychology and demonstrating his lectures with experi- 
ments. He studied memory and the transfer of training experimentally, 
devised wliat has been the most stimulating theory of emotions, and 
by his textbook. Principles of Psychology (1890), influenced American 
psychology and education for many years. 

G. Stanley Hall, (1844-1924), pioneer Genetic Psychologist, exerted 
a tremendous influence upon psychological theory in American educa- 
titMi. He introduced the child study movement into America and wrote 
extensively on child psychology, adolescence, aod senescence. Hall 
founded the first psychological laboratory in this country at Johns 
Hopkins (1883) but soon went to Clark University as its president 
(1889). He founded the first psychological journal in America, The 
Americars Joutmal of Psychology (1887), and wa* the first president 
the American Psychological Association (founded in 1892). 

Among other pioneers who exerted their influence along special 
lines, ate Ladd (1842-1921), who worked in the fi^d physiological 
psychology, and Catcll (1860- ), who supplied the impetus to the 

mental testing movement and the study of differential psychology in 
America. 
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I. Tm Htelorleal LM^Mifu 

A short list of landmarks, in the davelopment of psychology as an 
experimental science, follows. 

1860 Introduction of psycho-physics with publication of Fechner's 
Elemente in Germany. 

1873 Introduction Experimental Psychc^ogy with publication of 
Wundt’s Physiologische Psychologie in Germany. 

1877 Develofxnent of correlation method by Galton in En^and. 

1879 Founding of first laboratory of psycdiology by Wundt in Germany. 
1881 Founding of first journal of Psychdogy {Philosophische Studien 
and later Psychologische Studien) by Wundt in Germany. 

1883 Introduction d psychtMnecrics with publication of Galton’s 
“Inquiry Into Human Faculty’’ in England. 

1885 Devdopment d Sigma Measurement (1000th of a second or a 
milliseomd) by Cattdl in America. 

1887 Founding d the first American journal (The American Journal 
d Psychdogy) by G. Stanley Hall. 

18110 Establishment d Dynamic or Fnnctional Psychology with pub- 
lication d James’s “Principles” in America. 

1892 Founding d first association of psychdogists (The American 
Psychdt^cal Association) with G. Sunley Hall as President. 

III. KYCHOLOCY AND COMMON-StNSi (PRACTICAL l»SYCHOtOCY) . 

Science and common-sense deal with the same material, but (»m- 
mon-sense oondusions are frequently erroneous because of the confused 
relation between cause and effect. An anthropologist tells a story of 
a very queer custom d an Eskimo tribe in which the wrong cause is 
related to a desired effect. Fishermen of the tribe, before entering the 
boots to go fishing, must throw a ham-bone over their left shoulder. 
Tbis cuttom originated during a famine. The men had been fishing 
daily without success. One day a fisherman picked up a ham-bone 
to throw it out of his way before stepping into his boat. He happened 
to cast it over his left shoulder and bdause that day's efforts netted a 
very large catch d fish, the wise men of the trite interpreted this 
behavior to be a necessary prelude to fishing. We see in this custom 
an erroneous common-sense connection between cause and effect. It 
illustrates the devdopment d many traditions, opinions, and ways of 
doing diings in various aockdes. 

Everyono is a common-sense psychologist just as he is a common- 
sense i^ysidst, chemist, or biologist. We make judgments concerning 
the tehaviw d people before we study psychdogy as a science, just as we 
did d i^ysical ol^ects before we studied ph 3 fsics or chemistry. But 
because our daily life is so doseiy related to the behavior d other peofile, 
we are less indined in the psychdogical fidd to recognize the disrincl^ 
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between scientific observations and those which are made in the hap- 
hazard fashion of daily intercourse. We accept common-sense opinions 
without question .when they concern other people. We would question 
such opinions immediately if they were ma^ in the field oi mechanics. 
The fidd of psychology is peculiarly suscefxible to looseness of opinion. 

It must always be kept in mind that common-sense psychology is 
based upon casual observations, which may or may not be accurate. It 
teaches us, through experience and through reflection upon the way 
others act in certain situations, how people are likely to act in the 
future. However, it is still a common-sense psychology and its con- 
clusions are often inaccurate. The chief distinction between common- 
sense psychology and scientific psychology lies in the method of arriving 
at generalizations. The scientific method increases the reliability of 
observation. 


IV. scinrnnc ntiNciPLis 

Six general* scientific principles, with which the reader may already 
be familiar, are the basis for psychological investigation and experi- 
mentation. 

A. SclMtific MatboJ 

Psychdogy, like all odicr sciences, employs the method of observa- 
tion. Observation under highly controlled technique is called an experi- 
ment. 'The experiment is observation in its most scientific stage. In 
any psychological investigation numerous observations arc made. Take, 
for example, the study of the curve of learning. Observations are made 
upon the progress in learning of a great many individuals which when 
averaged or classified are shown as a learning curve typifying learning 
in general. The learning curve is the law, or generalization, of progress 
in learning and it may be verified over and over with many kinds of 
learning, c.g., foreign languages, mathematics, aas of skill, and so on. 

A scientific investigation involves: 

(1) observation — the collection of a large body of facts, 

(2) classification — the grouping and averaging of these 
facts, 

(3) verification— duplicating the conditions of the investiga- 
tion until there is no doubt of the uniformity of 
results, and 

(4) generalization — the formulating into law of this 
uniformity. 

Persistent uaining in observation is necessary for accuracy; per- 
sistent training in controlling outside influences is always necessary to 
obtain an exact measure of the {^lenomenon being studied. This it 
what is meant by laboratory training. Tlie investigator should be craitied 
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in obs^iitg dte pomcular item under itudy. He should arrange care- 
fully die setting o( the material, eliminate outside influences, and thra 
describe these condittons so that the experiment can be repeated by 
othen for verification. 

Provisions to secure imptejudiced observations are an important 
feature of the scientific method. Since observers, despite diligent train- 
ing, ate rarely absolutely accurate and sometimes misled by expectation or 
desire, the scientific method makes provision for repetition of observations. 
But even under the most carefully controlled conditions, the finest 
observers frequendy secure results that are incomplete and erroneous. 
Much ingenuity has, therefore, been employed in the search for me- 
chanical devices designed to supplement or supjdant ordinary observa- 
tion. Advances in psychology, as in other sciences, have resulted from 
the invention of instruments that have made observations more detailed, 
accurate, and intensive. Whenever possible the investigator should 
supplement his observations by the use of such mKhanical devices, espe- 
cially those which yield a permanent record of facts. He jhould present 
the observed data in quantitative terms as far as possible and these data 
should be analyzed by statistical methods in order that their reliability 
may be ascertained. 

f. I c I a wH Bc Virarpafar 

The scientific point of view of doubting everything is maintained 
in psychology. There is always the temptation to guess or imagine the 
results that seem most likely. 

Everyone has an opinion about almost every subject. These opinions 
are just as likely to be wrong as right. Superstitions and group opinions 
are passed down from generation to generation. 

The origin of opinions and the ways of doing things is most 
admirably discussed by Wm. Graham Sumner in his book, Folkways. 
These ftdkways arc r^ly group habiu or common responses to like 
situations, e.g., ways of plowing oi tilling the soil, ways of dressing, 
ways of building houses, treatment of chddren, drunkenness, methods 
of religious worship, etc Some of these ways are considered necessary 
for social welfare. They arc described by Sumner as the group mores. 
or tlw ways dmng things for which society will punish the trans- 
gressor. In the story of Eskimo life we have an illustration of the de- 
velopment of mores. 

The scientific psychologist is the doubter and the tester of all 
opinions relating to mental activity. He is a doubter of all conclusions 
gaiiKd hy the common-sense method — and by the scientific method if 
they have not been verified. So with the physiologic for physiological 
^oton; to with the physicist for opinions upon physical phenomena. 
The sdcQthnt is always a doubt». 
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C, Only ObMrvaU* HMaMMM ImMtlprtarf 

The psycholc^ist believes, along with other scientists, that only 
such matters, or phenomena, as can actually be <?bserved to exist can 
be investigated. This workable scientific theory wkes for granted the 
reality of time and space and the quality and quantity of matter, or 
phenomena, as diey exist in space a^ tune. 

Psychology does not include mystical forces, spiritual entities, un- 
known powers, and the like. Scientific psychology is concerned with 
mental life in so far as it is observable, just as physics or chemistry are 
concerned widi matter that is obs erva ble. 

O. Psy«k«loglcal Ivsats Hava a Caasa 

This statement may be made for all sciences. It is called universal 
determinism. The laws of psychology, and of all the sciences, arc the 
proof of it. Each event has a cause and this event in turn was caused, 

and so <ui. 

This causal sequence exists in mental activity. Every thought has 
a cause. Every act has a cause. There are no isolated situations in 
mental life. This is simply saying that mental activity obeys natural law. 

Recognition of the causal sequence of mental situations is nothing 
new. Aristotle and Plato took this view. Freedom of action in the 
sense of causelessness is an empty concept. Many notions of the freedom 
of action, or the freedom of the will, are of the kind spoken of by 
Hobbes: “A top, which is spun by a boy,” says Hobbes, “and runs 
about, first towards one wall then towards another, would think, if it 
perceived its own motion, that it moved about by the exercise of its 
own will, unlc.ss it happened to know what was spinning it.” 

Uncaused action is a notion of the unthinking man. Some believe 
m a causal sequence with an intervening supernatural power. There 
arc as many varieties of beliefs in uncaused action as there arc pickles. 
All arc un.scicntific. Mental phenomena fcJlow the law causal se- 
cpience. In order to understand the thoughts and actions of man wc 
must treat them as we treat the movements of physical bodies. Every 
event has a cause. 

E. P t y cbo l ogy it nor C — ttmtE wMfc Mbltal ValM* 

Lack of concern with ethical values is characteristic of all sciences. 
Science has no relation to moral issues. Psychology investigates mental 
activity without fnaise or blame — ^without evaluating the activity. There 
is no good or bad, no useful or useless, no vulgar or refined, no right 
or wrong, no moral or immoral, in science, scientist is a seeker 
after facts, after the natural sequence of cause and effect. To raise a 
moral i^ue about these facts is not within the province of the scientHt. 
Of course, the knowledge uncovered by the scientist may be erf tre* 
mendous social importance, but to tbe scientist k remains just facts. 
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While science aims at generalization into laws from the classifica- 
tion of observations, before this is possible it often accepts a hypothesis 
or theory duit explains most of the known facts, or one which has the 
widest applicaticm. This is used as the point of attack for future 
investigation. 

However, it favors the simplest exfJanation. This is the Law of 
Parsimony, which is stated best in psychcJogical terms in what is known 
as Lloyd Morgan’s Canon (1899): "In no case may we interpret an 
action as the outcmne of the exercise a high psychical faculty (mental 
activity) if it can be interpreted as the outcome of the exercise of one 
which stands lower in the psychological scale.” 

V. A mUMINARY OVINITtON OF PSYCHOLOCY 

Psychology has been called "the study of the mind,” and while 
this is not doubted, the definition leads one into a philosophical 
discussion of the nature of and existence of mind. Such a discussion is 
fruitless, for we cannot know what mind is until we assemble all of 
the facts about it, and this is the purpose of psychological investigations. 
We want a working definition of psychology. One was proposed as 
ftdlows: "Psychology is the study of human nature.” We seem to 
understand this because it is practical and appeals to our conunon-^nse. 
But 'human nature’ is a term fully as vague as mind. We have the 
same difficulty in agreeing upon what is human nature as we did upon 
what is mind. 

The only definition of psychology which seems entirely satisfactory 
(and it would also define any other science) might be stated as fcdlows: 
“PsychtJogy is the assembled verifiaHe facts of investigations from the 
psychcdogioal point of view.” So we see that it is dw psychological ptfint 
of view which should be defined. Ft^owing is a preliminary definition 
of point of view in psychology. The science of psychology studies 
the mass swtivities of living organisms. It is concerned wi^ coordi- 
nated activities of animals and human beings, which are studied as a 
whole or as a unit. Psychtdogists are interested in these activities as 
they are expressed both in consciousness and in behavior. 

VI. THE DfViLOFMUIT OF OBJECTIVE TESTS 

In 1885, Ebbinghaus in Germany devised the first comfdetion 
test in a study of memory. He gave sentences with one word missing 
and a blank left to indicate where the word bdonged. The sul^ea 
was required to recall the prt^)er word and write it in the Hank space. 
Ebbii^hatts’ work has fonned the basis for die devdt^anent of this 
important form of measuring the ability to recall.- 
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Recognitioo is another hmn memory cxfltestiao, RcoogoitkiQ 
tests were devised and used as eariy as 1914. In these tests, a state- 
meat is presented and the subject is asked to recognize it as being either 
right or wrong. In another form of die recognition test the ststtement 
is givm with several answers, one or more of which is correct. 

Recall and recognition are both expressions of knowledge. Tests 
of recall and recognidon tell how much one knows in the study of 
psychology* or any other subjea. 

These test techniques have several advanuges; (1) a wider 
range of subject-matter can be included than in the essay examina- 
tion because the student has litde to write to indicate his selection of 
an answer. (2) The papers can be marked by the use of a stencil, 
or prepared answer key, and require only a short time for correction. 
(3) The scores obtained are less influenced by opinion; regardless 
who marks the papers the scores will be the same since the marking 
is done by stencil. 

A. Tha Trua-Faha Taat 

One of the tests for recognition of previously encountered facts is 
the ‘true-false,’ or ‘plus-minus,’ or ‘right-wrong,’ test. In this test a 
sueement is given and the student is required to indicate whether the 
statement is true or false. In such tests, if a statement is pardy true 
and pardy false the student is directed to judge it as false. An itemi 
must be entirely true to be considered true. Following are some true- 
false statements covering the preceding discussion. Indicate your answer 
by placing a T before each true sutement and an F before each false 
statement. The first item is answered correctly. 

„ 1. Locke cJcaied the cxtiCcncc of Ciod and the external world 

2. The theory of pxycho-physical dualism mainiatns that only Knsations 
and ideas are real. 

3. Aristode explained the occurrence of ideas as being due to asaociatjon. 

4. Descartes and his followers revived the dualism of Aristotle. 

5. William James was an exponent of the genetic study of psychological 
actiyity. 

6. Wilhelm Wundt was interested in determining the structure of the 
mind. 

7. Cattell wofited chiefly in the field of physiological psychology. 

8. The development of modern scientific {nychology dates from 18S9. 

9. A conception which cannot be isolated and shown to exist cannot 
be sbidi^ experioientally. 

10. Every event may or may not have a cause depending upon whether 
it is a physical or a mental event. 


In Appe^ix J are six lesM on the chapters to follow in this book. TIm book is 
divida into three parts and there are two teata for cadi Mrt. After eomplMiiif 
the st^y of Part A, take Testa I and 11; after ^rt B, take Teats 111 and IV; attar 
Part C, take Tests V snd VI. 
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Another test of recognition is the muItiple-chtMce or multiple- 
response test. In this test a statement is made and the student is required 
[o answer by selecting the correct one, or more, oi several given answers. 
Below are some multif^e choice items based on the preceding discussion, 
[ndicate the correct answers by printing the letter or letters on die 
line before each item. The first item is answered correedy. 


^ I . The correlation method was first developed by (A) G. Stanley Hall. 
(B) Ladd. (C) Binet, (D> Gallon. <E) Muller. 

2. The aedvitiea of American psychologists have been influenced by (A) 
the mathematical concept of the normal probability curve, (B) Wundt’s 
FoU Ptyekology, (C) the Darwinian theory of evolution, (D) dae 
experimental laboratory emphasis of Wundt, (£) Ribot's expUration 
of memory and the relationahipt somatic conditions to mind, (F) 
the concept of a personal equation. 

3. A view of mind as a directing force hat been held by (A) Ht^tbea, 
(B) modern primitive races, (C) Galen, (D) British empiricists. 

4. (A) Anaximander, (B) Anaximines, (C) Pythagoras, (D) Thales, 
(E) Empedocles thought the cosmos was made of water. 

5. The doctrine of the eternal human soul was introduced by (A) Galen, 
(B) Epictetus, (C) Epicurus, (D) 2cno, (E) Democritus. 

6. The theory of mental faculties was formulated by (A) John Mill, 
<B) James Mill, (C) Bain. (D) Wolfl. 

7. By universal determinism is meant: (A) In no case may we interpret 
an action as the outcome of a high psychical faculty if it can be 
interpreted as the outcome of one lower in the pnyt^ologkal scale, 
(B) Every effect has a cause. (C) Every law of natuie is simply a 
description of a high correlation, (D) Every event is intelligible only 
as a direct cflect an active universal soul. 

C. TIm MaldiiM 

The matching test is a more difficult form of the multiple-choice 
test. Two sets of items are given and the student is required to in- 
dicate the items which belong together. In the foUowine test the two 
Items should be matched. Print on the line at the left of each number 
the letter beside the answer at the right which goes with the statement 
at the left. The first item is answer^ correctly. 
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1. introduced the use of the intro- 
spective mcthixl. 

2. First stared the doctrine of '“free-will.' 

3. Advocated two kinds of truth; 
religious truth and scientific truth. 

4. Was a noted English associatkinist. 
3. Formulated the 'recapitulation 

theory* in pcychology. 

6. Name of the theory that some form 
of mind directs events in the cosmos. 

7. Invented the correlation method. 

8. Founded the first psychological 
laboratory. 


Amtmmn 

A. Gateoii 

B. Hardey 

C. Sc. Augoaiine 

D. Aqninaa 

E. Han 

P. Animism 

G. Epicunu 

H. Wundt 
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The completion test is a test of recall. A statement is given with 
.a wottl, or phrase, missing. The student is required to supply the 
missing word, or words, to make a complete and true statement. In 
the completion test below, which is based on the preceding discussion, 
the number words necessary to complete each statement, and make 
It true, is indicated by the figure in the parentheses. Write the required 
words on the appropriate line at the right of each statement. The first 
statement is answer^ correctly. 

1. For Anstotlc, astocutmnt were made by (1), (I), 

and (1). Contiguitr 

simiUnrf 


Conirasi 


2. Pechner developed the (1) methods and attempteil 
to formulate the laws of (1) on a (1) bam. 


3. French paychoiogy during the latter part of the 
ntneieenifa century placed particular einphasu on 
(2) and (2). 

<4. That mind and body arc but different atpccii of 
the tame tubitance wai Brtt advocated by (I) 
Thi* view It now known at the (2) theory. 

5. The method of introspection was introduced b\ 

( 1 ). 

6. The doctrine of mental faculties classified mind 
into such depanments as (I;, (1), and (1). 


7. TTie theory of 'phrenology' was introduced by(l) 

8. Plato recoftniaed two classes of elements' ( 1 ) anil 

(I). 


9 Aristotle dcxrilird three kinds of tool: the (I) 
soul, the (T) soul, and the (I) toal 
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10. A tdemific invectigvtion invoUa (our ctept; (1), 
(1). (1). and (I). 


VII. ROnUNCI WORK IN PSYCHOLOGY 

No persoo can come to grips with the facts and principles of a 
science through one reading of a general textbook upon the subject. It 
is desiraUe to read widely even though he reviews much that he has 
read before. There are numerous ex^llent texdxtoks in general psy- 
clu^ogy which are written to summarize the bicU and prindpliM ^ 
the science. Texts having the word ‘experimental* in the tide emphasize 
the methods used in the collection of scientific data. Some bodes present 
a partictilar theoretical point of view. 

After general familiarity with the sdenoe has been attained it is 
not desirable to read only textbooks. Books in specialized fields, such 
as physiological psycholt^, intelligence measurement, mental ab- 
normality, and the like, oSm more intensive reading in facts and prin- 
ciples. TTiey are for the reader who desires to search deeper in a special 
field. 

Reports of research (arcides and monographs), which are in sciendiic 
journals, are the sources used in the assembling of facts and prindl^Ies 
of psychology. General books are written from these original sources. 
A student of psychology should be familiar with such journals as the 
American JoumtJ of Psychology (founded in 1887), the British Journal 
of Psychology (founded in 19Q4) and the Psychological Abstracts, which 
abstracts all journal literature in Psychology. 


Preceding each chapter in the text which fdlows are references 


to books discussing the tc^ics of the chapter. The list, while not in- 
clusive of all books with material upon these topics, is representative of 


recent textbooks and includes references to older or specialized books 
where there are discussions of important facts and theories which will 
be of interest to the reader. No references to journals are included. Such 
references may be found in the Psychological Abstracts. Textbooks 
differ as to their content, organization, and themetical viewpoint. For 
this reason a student should review several textbook refermces even 


though they overlap and du{Jicate each other. 


Some of the references, introducing each chapter in the text, are 
in bold-face type. These are ‘Preferred Readings,* which are selected be- 
cause they cover a wide variety of the material upon the topics of die 
chapter, offer contrasting points of view, and are most accessible to dK 
rea^. 
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The bU^iography at books in Geoeral Psychdt^, which fdlows tlm 
introduction, induct works representing the science as a whde and 
important fidds of the science. All bodu which are listed in the chapter 
references are induded in the bibliography. 

A student of psychology will wish to own some of these books for 
personal reference and study. He will not wish all of them to be text- 
books in which is induded essentially the same material. In the biUiog- 
raphy, ten of the references are in bold-faced type. These boc4ts are 
thought of as an up-to-date Ten-bodk-shelf in General Psychology.’ 
They form a small reference library introducing the student to general 
psycholc^. 
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THE ELEMENTS OF PSYCHOLOGICAL ACTIVITY 

We can never determine man’t fitting 
estate until we know hit true nature. 

— C . Stawlet Hau. 

Piooecr in Gtnetic Piychology 

Part A is a study of the physical, chemical, f^ysiological, conscious, 
and behavior factors which function in relation to each other in psycho- 
logical activity. They constitute the elements of psych(dogical activity. 

The following chapters are included in Part A: 

Chapter I. Stimulation, Integration, and Reaction 
Chapter 11. Sensitivity: Awareness of Stimulation 
Chapter III. Reaction; The Study of Behavior 
Chapter IV. Psychological Dynamics 

The first chapter outlines the study of psychological activity as 
concerned with the stimulation of receptors, integration within the 
organism, and the reaction as the resultant of stimulation and integra- 
tion. Chapter II discusses the awareness of environmental stimuladon, 
which is a study of conscious integration. Integration is observed in 
the nervous system, in the chemical activity of the bodily organs, and 
in awareness. The elemental reaction forms arc discussed in Chapter 
III. The final chapter upon psychdogical dynamics is a study of the 
causes of psychological activity. 
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Ciumi I 


STIMULATION, INTEGRATION, AND REACTION 

Scientific peychdiogy if the study of sdmnlatioa (S), inu^rtiko 
(I), and teactidn (R). It studies psychological activity (S-I-R) as it 
appean in its various manifestations in all forms of life. 

I. THI S-l-R PORMULA (A NUUMINARY DISCUSSION) 

Human beings and animals, which are referred to irs psydnilogy 
as *the organism,’ are reacting mechanisms. The stimulus is the caua*' 
tive faaor. Integration, or coordination, of the reaction is provided fay 
the organism. The reaction of the organism is an event resulting from 



•*- Tkt Environmeni -♦■I \’*~7iu Environmtnir -► 

Fif. 1, AetioD of enyiroiuBciiUl cnern cbuics (Ei) npoa the orcutiaa ihrwich 
recepton it ctUed the ttioiulu* (S). Artioii of the orgoniui m ptMadaf e&vifw- 
BMUlol ehante* (Es) through effecton U celled the reectioa (F). The ovaubm'i 
oootr&tuticmi to the teui ectivitjr U called iDtcgretioa (I). The caTiroBMfltel 
cheagea (E*) ner ia tura become ftimaii which act opcai other r tcc p t o ra hi the 
aaaw orgeniam or in diSerent ergeawaia. 

Stimulation and integration. These tiuee related boon: (a) stimtda- 
tuMi, (b) integration, and (c) reaction, make up the E4-R fonmls of 
psychological activity. S-JI-R activity may be re^uded as a pcdiminaiy 
ddSmitioo of the field of the sdence. 

A. Hm SHimiiiit 

A stimulus enviroomcntal origin consists nf phyticai or chemical 
changes which arc capable of pruclucing a physiokgical change in re- 
ceptor wgans. These environmental changes may be external or internal, 
as related to the body, and they affect both externa) and internal ie> 
cqstors, such as the retina of the eye, the organs ci equilibrium to the 
uttemal ear, and the taste bulbs of the tongue. There are enviroomaital 
changes fw which there are no recepton and changes outside the range 
of reoeptivity, such as X-rays, infrared waves, ultra-violet waves, arc 
auditory vilmtions above 20,000 d.y. per second. 

II 



21 


OtNIRAl. mCNOieCY 


A unit environmental stimulation often is called the environ- 
mental stimulus. It is a mass of such environmental changes capable of 
affecting receptors at any one time. It is a total situation in its mass 
efiect. But in experimentd^ investigations in psychology, stimulus often 
refers to one specific factor in the total situation which is being mea- 
isured, such as the intensity of a tone or the duration of pressure. 

R. latafraMoa 

Integration is central activity. It is action between receptor and 
effector. The organism’s contribution to the reaction is termed integra- 
tion. There are two important aspects of integration; (1) the physio- 
logical and (2) the awareness or conscious. Both these aspects of integra- 
tioo are highly ccnnplex and involve the study of nerve physidogy and 
the development of thinking in awareness. In a consideration of causes, 
this central activity often is referred to as central or integrative stimula- 
tion smd the unit of stimulation at any one time as the integrative 
tumulus, which is a part of the total stimulating situation. 

C Tha N y ch o l ogl c al Raacttoa 

The psychological reaction is the resultant ot icception of stimula- 
tion and integration within the organism. The psychological reaction 
is the action of the organism upon the environment by means of ef- 
fectors, such as muscles and glands. An understanding of reaction in- 
volves 'a study of effecton. 

II. THf PSYCHOLOGICAL ENVIRONMENT 

The environment of the psychdogist is the same as the environment 
of die physicist, with a change in point of view from that of 
description and measurement of physical dijects and their activities to 
thiU of description and measurement of the effect of these physical 
ol^ects and activities upon an organism. The fdiysical objects and 
activities which affect an organism are termed the psychological environ- 
ment and any unit of this environment, the stimulus. The psychological 
environment is divided into (a) an explicit environment and (b) 
an iffl{dicit environment 

A. Rapllclt Ravl r swasa i it. 

‘Explicit’ refers to action external to the body, and the otganism’s 
ei^icit envirtMunent is made up of physical dijectt and activities which 
stimulate the body from without 

1. l a up PcI t lavirmMiMiif 

Implicit’ refers to action within the body and the organism’s im- 
{dkit environment is formed of organs, musdes, Objects, and activities 
wtdun die cavities of the body whi^ stimulate the body from withia. 
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III. A tlOliOCICAL CONSIDIIUTION THI ORCANtSM 

The organism is formed of prtxoplasm. Protqilasm is living sidv 
stance. It makes or forms all bodily structures. 

A. Syaiflc f — ctleii s af PrataflasM 

Besides the various vegetative funcdons of protoplasm, the fdlow' 
ing specific functions are essential to psychological activity: (1) initir 
bility, (2) contractility, (3) conductivity, (4) plasticity. Wo. 

logi<^ Unctions are studied on the psychdogical level as: (1) receptivity 
or sensitivity, (2) reaction, (3) integration, (4) development or learning. 

■. TIm Can Tliaenr 

Cells are living units of protc^Iasm. They are anatomical, meti' 
bolic, and often reproductive units. The organs and units of activity 
of the body are formed by cells. 

C. SpacUNxad PaacMaa af Calls 

Cells are frequendy specialized for the better performance of one 
function. This is accompanied by a low degree of specialization of 
other functions. Particularly in the higher forms of living organisms, 
cells are specialized to a high degree for sensitivity, integratioo, and 
reaction. 

IV. SINSITIVITY (MCimVITY) 

Protoplsum in all its forms is sensitive to mechanical and chemical 
stimulation. But the reception of stimulation is frequendy accomplished 
by meatu of cells specialized in some one form of seruidvity. Hiese 
c^s are organized into receptor organs. Receptors perform the psydio- 
logical activity of receiving stimtdation. A receptor is an organ com* 
pmed of specialized protoplasm highly sensitive to some portkidar 
complex of environmenul changes and relatively insensitive to others. 

As MfVOTVW Vfj^MNHflOT OT KWBBpiVfV 

There are usually two parts to a receptor; 

1. SsMsiTiva Cxixs. These are cells which are spedaliud for 
the receptioo of a particular kind of stimulation. 

2. Acesssmtv Appaxatus. The accessory apparatus is formed of 
cdls organized inm structures which focus the stimuli upon the seoshive 
cells. 

t. Cl as sW s art aa af l aaaa N s a 

Receptors may be dastified into the following groups acondiiig 
to their exfAidt or implicit location in the body. The d aa ifi ca tio D is 
after Sherrington. 

1. ExmociPToas. Exte r oc e ptors are located in the oittcr sar< 
facet of the bo^ ai^ nre srimulatwl by energy changes extond to dbe 
oagankm. 
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2, PteraRxantns. Pn^oce p t o r s are located, in the lininga of 
the mvisdes, tendons, and joints and are stimulated by energy changes 
resulting from the movement of these structures. 

3. lNTEioczi>Toas. Interoceptors are located in the linings oi 
the viscera, the digestive, respiratory, and circulatory systems. They 
ate mmulmed by energy changes affecting these parts. 

According to their action in relation to environmental stimulation, 
exterocqiton are er^idt receptors and proprio- and interoceptors are 
implicit reoepton. 

C Pa g t a a af Samitivifr 

There are differences in sensitivity among various organisms due 
to different kinds of receptors and to difrerent development of the same 
receptors. 

D. Raiivs of Hwmo So nsl tivity 

Cmnpared to the range of environmenul changes of any one tort, 
the range of sensitivity of receptors is limited. 

V. REACTION (RESPONSE) 

Prott^lasm in all its forms has the property of reaction. But the 
reaction of the higher organisms, to which the study of pyschology is 
largely confined, is the resultant of the activity of a unit of specialized 
contractile cells, called an effector. 

A. IW o c to is (OrgaiM of Rooctioal 

Effectors arc reaction units formed of muscle fibres or glandular 
tissues. They may be muscles, or groups of muscles, or glands. The 
effectors are responsible for the action of the organism upon its environ- 
numc. 

B. SHoiolotloo (inoorvatioo) of E f f o e f ow 

Muscle fibers are insulated from each other by a membrane and 
are stimulated individually by efferent nerve fibers. One nerve fiber 
spreads its fibrils over several muscle fibers. This structure is called 
the motor end-plate. The unit of stimulation, including the motor end* 
(date and the musde fiben stimulated by it, is called the neuro-mttteular 
unit. Many neuro-muscular units functiem together in the action of an 
effector. 

WII9pII 169I109 SfWCIwfV 

Effectors^ are dassified upon both structure and function. The two 
mnn dasses are muscles and glands. 
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1. Mxncuu. On the basis of ^ucture, the miisdes are subdivkied 
into two groups: striped (striated) muscles and smooth (u ns t r iated) 
muscles. Functional differences are rebted to the differences in structure. 

a. Striped {Striated) Muscles. The striped muscles are so named 
because of their striped appearance. Each muscle is made of several 
hundred tiny thread-like fibres each of which is enclosed in a sarcdcmma 
sheath and is innervated separately. The striped muscles move the bones 
of the skeleton and are responsible for bo^y movements. They are 

itiocated peripherally in the organism and they are so placed that thdr 
-Action is upcm the explicit environment. Striped mu^e reactions are 
initiated and terminated more quickly than smooth muscle reactions. 
Striped muscles arc called also somatic effectors. 

b. Smooth (Unstriated) Muscles. The smooth muscle electors 
are muscular membranes situated throughout the viscera and in a few 
ocher organs such as the iris of the eye. They function in the pulmonary, 
circulatory, and metabolic activities of the organism and their action is 
upon the implicit environment. They function more dowly than script 
muscles and their action is said to be involuntary, i.e., they are relatively 
uninfluenced in the conscious activities of the organism. 

2. Glands. Glands are aggregates of cells specialized for the 
sccretipn of certain chemical substances. On the basis of structure they 
are dassifled as duct glands and endocrine (ductless) glands. 

a. Duct Glands. Dua glands secrete their products through *small 
ducts opening into some cavity or onto the surface of the skin. The 
tear glands and the salivary glands are duct glands. 

b. Endocrine Glands. The endocrine glands have no ducts but 
secrete their products dircedy into the blood stream or lymphatic system. 
Lately much importance is attributed to the effects of endocrine secre- 
tions upon behavior. The more important endocrines are the adrenal, 
thyroid, thymus, parathyroid, pituiury, pineal, and part of the sex 
glands. The secretions of the endocrines are called hormones or 
autocoids. 

D. IxpUdt aad Implieit Iffacton 

Exfdicit effectors are the somatic striped effectors acting upon the 
environment surrounding the body. There are a few others. The sweat 
glands, which are duct glands, are explicit effectors. The imfflidt ef- 
fectors are the smooth muscle effectors, and the duct and dueden 
effectors which act upon the environment within the body. 

I. PaMam Raa rt laa (Tha kabavior Unit af P s yc fc a l agtert AdMty). 

The action of many effeettvs is organized or int^rated into a 
pattern reaction, which is the behavior unit of psydtok^kal aedvi^. 
Any reaction invdves all of the effectws of the body in vaiioiw d egrees , 
but the essential part the reaction is the pattern of a few Keeton. 




«ll«lftAL rtY€N«L 06 Y 


For exami^, io throwing the arm over the head* effectors are extended 
and contracted throughout the body in maintaining jx»ture, but the 
reactton is defied by the contraction of the muscles of the arm. 

P. SncMMlva and Slinaitaaaaaa Raacliea 

Thne are few simulumeotu pattern reactions, where a single co- 
ordinated pattern completes the activity. Reactions are coordinated in 
sequential order. That is to say, one pattern leads to another, and that 
to another. One reaction is the successor of the one preceding it, and so 
on. The successive pattern reaction is the unit of study in most psycho- 
logical investigations of behavior. 

VI. INTKRATION 

Integration has been defined as central activity, between receptor 
and eficctot. However, integrauotr is derermirred by stsnexure. Common 
patterns of reaction depend upon like structures. Structural differences 
between species cause differences in reaction patterns, and differences 
in skeletal and muscular structures among individuals of the same 
species cause difiereoces in magnitude of reaction. While the structural 
t^a of integration is obvious, these fundamental causative facts cannot 
be ignored. 

A. C oas ci a MS la N gra H aa 

Integration is traced in awareness (consciousness). The integrative 
stimulus in awareness is observed as intent to aa, to learn, to work, 
and so on. Activity in consciousness is very complex. Sensitivity is the 
simplest awareness of our environment. It may be visual, auditory, and 
so on. As we sense, or as we remember, we judge and reason in relation 
to a goal, which is caused by the integrative stimulus in consciousness. 

B. P l iyiiela g i fs l latagratiaa 

Physiological integration is studied in the activity of the nervous 
system' and in the chemical action of the glands. 

1. CHsancAL iKTEcaATioN. Chemical action in the pulmonary, 
alimentary, and circulatory systems facilitates and inhibits psychological 
activity. Meubolism slows or speeds integration through the blood 
suf^y, which is furnished to various parts of the organism, such as 
the brain and the electors. The whede physidogy ^ the organism 
determines integration. 

2. Nsavons Integration. The structures of the nervous system 
are divided into (1) cerebro-spinal system and (2) sympathetic (auto- 
nomic) System. The latter controls most of the implicit action 
smooth muscle and gland effectors and the former contrds the exfdidt 
action of the striped muscle efiectors. Stimulation of receptors affects 
the oerebro-sfund system, and only indirectly the sympathetic system. 
Tbe neuron is the structural unit of iwrvoua integration. Many iwurons 
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are active in the conduction of stimulation frotn the receptors to iIk 
electors. Nervous integration is evident in the drainage of energy into 
coounoo paths in the nervous system for the stiinulation of electors. 

VII. SUMMARY 

The S-I-R formula represents psychological activity in all its mani- 
festati<ms: it represents life as the psychologist views it. But the psy- 
chologist is concerned with the investigation of parts ot this activity. He 
may work a life-time upon one form of sensitivity, such as pressure, 
OT on the electrical changes in one form of reaction. The chapters which 
follow summarize the facts and generalizations of these investigations 
which have been made upon various large units S-I-R activity. 
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SENSITiVITy 

The Awareness of Stimulation 

Sensitivities arc the simplest forms oi awareness activities. Reports 
of sensitivities usually are correlated with the stimulation of receptors. 
These reports are referred to as introspections. 

I. THE OBSERVATION AND CLASSIFICATION OF SENSITIVirilS 

Sensitivities (also called sensations or seasory discriminatioas) tie 
classified into departments or sense modalities according to re l ati o n s hips 
established among the receptors, the psychrJogical stimuli, and the 
qualities of the sensitivities. 

A. Special, va Geiieni Sensitivitias 

Certain receptors contain highly differentiated structures which 
are responsible for greater specialization of the sensitivities. Because 
of this spedalizatimi they are called the special sensitipities. The special 
sensitivities are vision (sight), audition (hearing), olfiKXion (smdl), 
gustation (taste), and equilibrium. The receptors for these scnsftivities 
are, respectively, the retinas of the eyes, the auditory labyrinths of the 
ears, the Schneiderian membranes of the nose, the taste bulbs of the 
tongue and mouth, and the noo^auditory labyrinths of the cars. These 
receptors arc organizations of sensitive tissues and accessory apparatus 
for the reception of specialized stimulL 

The general sensitivities are differentiated because oi differenoef 
in the stimuli and sensitivities and not because of specialized structures 
in the receptors, although it is ccmcluded by some workers that differ' 
cnccs in receptors do exist. Numerous ‘cylinders,* ‘bulbs,* and 'cor- 
puscles* have been designated as receptors for the general sensidvities 
but there is no authoritative evidence that there are any sp eci a liz ed 
recepton among them. 

The general sensitivities are reported as pain, pressure, and tern- 
perature and they are divided into the cutaneous sensitivities, localized 
upon the outer surface of the body, and the kinaesthetk (sometimes 
called motor) and organic sensitivities, which are less definitely localized 
in the linings of various internal surfans oi the body. 
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B, Dfotmca and ConHiftiOM SamitMtiaa 

SiMne of the receptors are stimulated by environmental changes 
originating at a distant*^ from the organism. On this basis the visual, 
auditory, factory, and certain cutaneous sensitivities arc called distance 
sensititfities. Distance receptors are, in general, more specialized and 
more complex than receptors (^non-distance receptors and 

the ^isTanrf leccptoTS fcprcsent a genetically later development of cells 
specialized for reception of stimulation. 

C. TIm DascripHnn of SanaWvitiM 

The sensitivities ate introspective reports of awarenesses. Each 
sensitivity difiers in quality (its name), in protensity (its duration), 
in intensity (its magnitude), and in extensity (its spatial localization 
and movement). These ate dimensions {^attributes or variables) of any 
sensitivity. Clearness, which is the definiteness or focus of these dimen- 
sions, is sometimes called a dimension. P-V (pleasantness and un- 
pleasantness) is an affective dimension, and when reported the aware- 
ness is called an affectivity. 

II. VISUAL SENSITIVITY (SIGHT) 

Vision is the most complex of all the special sensitivities. It is a 
Hintancr awarcness. The structures of the receptor (the eye) arc highly 
specialized for the focalization and reception of visual stimulation. 

A. SHnmiaHoa 

Stimulation of vision is by 'light raysj which often are called ether 
vilM'ations. All ‘light rsy*/ or waves, travel very rapidly at a uniform 
rate of about 186,000 niiles per second (299,516 kilometers). It is said 
that these waves travel like ripples in the water and more of the short 
on« reach a given point in a given time than do the long ones. The 
length of the waves from one crest to the next, which are within the 
range of human sensitivity, vary from 760 mp (millionth of a milli- 
meter) to 390 mp. Each color quality is caused by a definite range of 
wave lengths. A cdor quality, which is a visual sensitivity, should not be 
confused with wave length, which is a visual stimulus. The relation 
of color quality and wave lengths is shown below (after Warren, Dic- 
tionary, p. 316). 


Color 

Wave Length 

Quality 


Red 

760-647 

Orange 

647-586 

Yellow 

588-550 

Oieen 

550-492 

Blue 

492-433 

YuAet 

433-390 
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The vinUe lange, then, it 760-390 mu. The number of vibmtiont per 
tecond reaching a given point ita this visual range is 395 to 769 
trillion. Light waves also vary in magnitude (the ripfdes are higgler), 
as well as in length. Di&iences in the magnitude of light waves 
determine the intensity of the visual sensitivity. There are various ex- 
cepticMU to these correlates between stimuli and sensitivities. 


The specialized sensitive structure of vision is the retina of die 
eye, one c« the inner tissues of the eye bail. Recepdoo in the retiaa 
is said to be a chemical process. Ezumive accessory af^xuatus, such 
as the lens and accommodation muscles, assist in foodizing the lig^t 
waves upon the most sensitive central part of the retina (the fovea 
centralis). Light rays travel inward, through the cornea, the aqueous 
hiunor (a transparent liquid holding the outer part of the eye in {dace), 
the lens (which is accommodated to focus light from sources at dhE- 
fmnt distances on the retina by the action of ciliary muscles), the 
vitreous humor (a traiuparent supporting liquid), to die retina (an 
inner layer of nerve cells surrounded by the chormd and scleroric coats). 
The choroid is opaque and is diderentiated vcntrally as the iris, whi^ 
is a muscle that contracts and expands under di^rent intensities of 
light stimulation to form the pupillary opening. Six muscles operate 
to move the eye-balls in their sockets so that ^ere is convergence of 
the two eyes upon environmental stimuli. The retina of the eye is 
formed of nerve cells and the dorsal layer (of ten layers) is formed 
of the sensitive cells called rods and cones. There are about 137,000,000 
rods and cones in the retina of each eye (Krause) and they vary in 
diameter from 0.002 to 0.006 mm. The optic nerve is formed of fibers 
from the retiiu which pass in a body (dorsally) from the ventral sur- 
face of the retina. The area where they join together, where there are 
no rods and cones, is called the blind spot (on nasal side of the fovea 
centralis). Rods are sensitive only to light stimuli and they arc more 
sensitive than cones to light stimuli of low intensities. Cones are moft 
sensitive to both color and' light stimuli of normal intensity (von Krics 
Du|^icity Theory, 1894). The fovea centralis is formed only of cones 
and fewer cones and more rods are found as one surveys die surface 
outward toward the extreme periphery of the retina (where only rods 
are found). There is a corresponding change in ctJor sensitivity widi 
three areas distinguished as follows,^ 

1. A central area in which there is sensidvity to aO color, 
as well as light stimuli; 

2. A middle area, in which there ist sensidvity to only Uues 
and yellows, as well as light stimuli; and 

3. An outer area, where dierc is sensidvity only to lig^ 
stimuli. 
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T|iese aie called the color Mones. Ccdor Uindnest may be total or 
partial and when partial it it related to the color zmies. There are few 
authentic cases of yellow-blue cdor Uindness, while red-frieen color 
blindness is present in 3 to 8 percent of males and 0.1 to 1.0 percent of 
females. 

C QuUtalfm OlffarMCM in Vianat Ssnaltivlty 

There are three qualitative dimensions in vision: hue, brightness, 
and saturmion, although brightness and saturation may be thought ot 
as quantitative variables o£ hue. Hie visual qualitative attributes are 
represented graphically in Titchener’s co/or pyramid. Hue difierences 
are changes in color tone. Changes in hue run in five lineal series: 
white-black, red-yellow, yellow-green, green-blue and blue-red. Changes 



Fia. 2. Titcktntr’s Color Pyra- 
rmi (after Titcbener, Trjttbook, 
1910) represents graphically the 
qualitative relationships of visual 
hues, isaturations, and bri^tnesses. 
The double pyramid snows two 
mutually relat^ systems of sensi- 
tivities; a system of light sensi- 
tivities and one of color sensitivi- 
ties. Hue is color-tone. Black and 
white are hues, as are all of the 
colors. Saturation is the variable 
representing the degree of the 
hue. The light system introduces 
the variable of brightness into the 
color scries. The variables of 
saturation and brightness are re- 
duced to one variable in the con- 
sideration of the light series. 
Tbe R-Y-(a-B parallel^ram can 
be represented with varying de- 
n-ecs of brightness at an point 
between black and white. Neutral 
gray (brain gray) ia represented 
at tbe mid-point and black haa 
many undiatinguiahable bjei. 


in bnghtness hues do not change the hue, but add white or Uack. 
Changes in saturation do not change the hue and there will be no 
change in brightness of the R-Y-G-B scries (see pyramid) if the stimulus 
is corrected in illumination. Such changes increase or decrease the 
amount of cc^or, which is a change in color-depth or an increase or 
decrease of neutral gray. There are approximately 35,000 elemental 
vbual sensitivities of which 160 are distinguishable hues and 600 art 
distinguishable brightnesses. Titcbener has formulated the ftdiowing 
laws for the mixing of color stimuli to cause the different color 
senativities: 


1. For every color there is another complementary {antagon- 
istic or opposite) color, which if mixed with it in the 
proper prt^ixtrtions produces a sensitivity of gray and if 
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miaed in any otber proportions a color sensitivity ol low 
degree of saturation and of the hue of die stnnger com- 
ponent. 

2. The mixture of any two ctdctfs, which are not com- 
plementary, produces a color sensitivity of intermediate 
hue. This hue varies with the relative amounts of the two 
component colors, and the s^ration varies with their near- 
ness or remoteness to gray. 

% 

3. If two edbr mixtures arouse the same visual sensitivity, a 
mixture of these mixtures will also arouse the same color 
sensitivity (Newton’s Law, 1704). 

D. Infanalty 

The least intense visual sensitivity is present in the dark adapted 
eye. The measure of strength of stimulus is called the absolute Hght- 
threshold. This threshold is raised 10,000 times for a just nt^iceable 
visual sensitivity in the light adapted eye. This is due to the high adapt- 
ability of rod-vision. In the rod-free jovea the threshdd increase for the 
light adapted eye is about 100 times that for the dark adapted eye. In 
the absence of environmental stimulation there is visual sensitivity 
termed self-light, which is a neutral gray. Intensity differences above 
the absolute threshold are measured in terms oi J N D (just noticeable 
diderences). The minimum change in strength of stimulus that is just 
noticeable is called the differential limen (or threshold). 

E. Vbul Extanity 

Visual sensitivities have the dimension of extensity or spatial and 
distance characteristics. Visual sensitivities are mass awarenesses and 
they spread out over space and into foreground and background. Motion 
is due to a succession of visual sensitivities. 

ill. AUDITORY SENSITIVITY (HEARING) 

Audition is a distance awareness. Tlie receptor (the ear) is hi^^y 
specialize for the analysis of auditory sdmulaticMi. 

A. SHnwJ a tleii 

Stimulation of hearing, or audition, is by vibrations of die air, or 
other physical media, which are called ‘sound waves.’ 

1. Composition of Sound Wavbs. Sound waves may be either 
(1) periodic or (2) non-periodic, and the periodic may be either (1) 
pendulum or (2) non-pendulum in composition. Non-periodic sound 
waves stimulate noise sensitivities. Periodic non-pendulum vilmRioaa 
stimulate compound tones. Pendulum vibratitMis (sine waves) stimulate 
pure tones. Tliese are the usual c(»ielations betw^ stimuii and senst- 
tivitiest but there are many esceptioos. 
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2. Fksqusncy of Vibratioks. All sound waves travd at a uni- 
£ohn rate in the same medium, and in dry air of 32* P at about 1087 
feet a second (331.29 meters). Sound waves are like ripples in the 
water and the length of the waves (from one crest to the next) de* 
termines the numb^ of vibrations to arrive at a given point in a oer* 
tain time. One vibration includes bc^h the crest and the valley of a 
wave and is called a double vibration (d.v.). Different frequencies 
determine the pitch of sound (called vibration frequency). Amplitude 
of the vibration, i.e., the height of the crest and depth of th^ valley, 
determines the intensity, or loudness, of the auditory sensitivity. 

B. Racaptoia 

The specialized sensitive structure of audition is the organ of Corti 
of the internal ear. Audition is a mechanical process of analysis in 
which the very complicated accessory apparatus of the ear is essential 
structure. Sound vibrations in the air are assembled in the concha 
(shell) and meatus (tube) of the outer car and are transmitted to the 
tympanic membrane (ear-drum). When the tympanic membrane is 
in vibration it causes the attached bones (hammer, anvil, and stirrup) 
oi the middle ear to vibrate, which in turn cause the attached mem- 
brane of the oval window of the cochlea of the inner ear to vibrate. 
The inner ear has two labyrinths, one the organ of equilibrium, and 
the other the cochlea of audition. The cochlea resembles a snail’s shell 
and has an ascending and descending canal filled with perilymph 
, (liquid). The ascending canal begins at the oval window, which is 
stimulated into vibration by the bones of the middle ear and in turn 
stimulates the perilymph. The descending canal ends at the round 
window, near the entrance to the Eustachian tube of the middle ear, 
which dampens any vibrations reaching it. The ascending canal and 
the descending canal are connected at the superior end so that vibra- 
tions travel throughout the liquid medium. A membraneous labyrinth 
(the cochlear duct) separates the ascending and descending canals. It 
is filled with endolymph, which is stimulated into vibration by the 
vibration of the perilymph of the canals. The organ of Corti is situ- 
ated on the membrane (basilar membrane) and the different cells of 
this organ are stimulated by the various frequencies of vibrations of 
the enddymph. Thus the ear is a physical analyzer of sound. Nerve 
fibers of the auditory nerve surround the base of the hair cells forming 
the organ of Corti. 

C. QuaRtativ* DIffcrencas in Auditory Saasitivity 

Auditory sensitivities are composed of noises and tones. 

1. Noise. Noise is stimulated by a complex of mixed frequencies 
(periodic vibrations) or by a single frequency (non-periodic vibration) 
of less than two vibrations. Pure noises, or pure tones, are rare. 

2. Tone. Tone is stimulated by two or more waves of the 
same frequency when more than 12 d.v. per second. 
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3. Tone Qdautibs. The auditory qualitiet of pure tone are 
ptch, volume, and octave. Theae qualities are observable in both hoiae 
and t<Hie. Volume and octave are variables of pitch. Pitch is the 
scaling of tone and depends upon frequency of vibration. The lowest 
limit of pitch sensitivity is between 12 d.v. and 20 d.v. per second. The 
highest limit is in the neighborhood of 20,000 d.v. per second. About 
eleven thousand different pitches can be distinguished. But there are 
wide individual differences in ability to discriminate between pitches. 
We are. aware of volume in narrowness and diffusion of tone. This 
quality must not be confused with intensity of tone and its rdation to 
pitch is graphically represented in Titchener’s tonal pencil (Textbook, 
p. 94). Octave (tonality) is observed in the recurrence of the same 
quality of pitch at a higher or lower level. It is present where the vibra- 
tion rate is doubled or halved. 

4. Tonal Fusions. Complex tones are a fusion of many fre- 
quencies giving a unitary awareness. Tonal fusions form the basis of 
harmony. In general, the simpler the numerical ratio of two vibratiao 
frequencies, the closer the harmony of the fusion. 

5. Clano. Tones of ordinary experience are compound tones. 
They arc a complex of fundamental and numerous overtones. This is 
called clang. The overtones arc halves, thirds, fourths, fifths, etc. of 
the fundamental. The stimulus is a non-pcndulum vibration of related 
partials or sine waves. The mathematical statement of stimulus relations 
is called Fourier's Theorem. The conscious analysis of the clang into 
fundamental and overtones is called Ohm’s Law. These two laws com- 
plement each other. A pure tone seldom exists, but a tone can be pro- 
duced with overtones of very low intensity with the Quinine Tubes. 

6. Timbxe. Different timbres are due to the number of over- 
tones, which are caused by the resonaton of various musical instruments. 

7. Beats. V^en two clangs with fundamentals of slightly different 
vibration frequencies are sounded together there is awareness of beats. 
The number of beats per second is the vibration difference between the 
two frequencies. Beats of about 6 per second form a third tone called 
an intertone, which has a pitch intermediate between the two frequen- 
cies. Frequencies with a difference more than 30 per second form a 
combination or difference tone. 

8. Combination Tones. Two clangs, when combined, form many 
ocher tones, either in the receptor or in the ez|Jicit environment, some 
of which can be heard by the untrained observer. These are combina- 
tion tones, which are formed both between the various overtones and 
between the fundamentals of the two clangs. Helmholtz reports having 
heard 6 different tones from the combination of two clangs. The fre- 
quency of a combination tone is equal to the difference between tbe 
nrequency of its two registers. 

Helmhdtz has reported a summation tone, which is the sum of die 
frequencies iff its two registers. A few observers have verified, this 
ezistenoe. 
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D. , 'Fraternity mi 4 Rhythm 

AuditfMy rhythm depends primarily upon differences in time 
(protensity dimension), although intensity and pitch are distinguishing 
dimensions of this complex sensitivity. But all rhythm has an individual 
(»igin in sensitivities frennn the various muscles and organs of the body. 

E. Intwisity 

The absolute threshold of auditory sensitivity varies greatly with 
pitch. It is high for low and high frequencies and least for frequencies 
between 1000 and 2000 d.v. per second. J N D in auditory intensity in 
the two receptors related to one stimulus arc cues to spacial localizations. 
Accuracy is greatest when the stimulus is nearer one car than the other. 
The head is moved as an aid in spacial interpretation. 

F. Extemity 

Besides these intensity cues localization of sound is dependent upton 
phase and Ume of arrival of the frequency in the two ears. The com- 
plexity of the tone is an important cue to localization of tone. 


IV. OLFACTORY SENSITIVITY (SMELL) 

Olfaction, like vision and audition, is a distance awareness. 

A. SHmulaHon 

Stimulation smell, or olfaction, is by gaseous subsunces. Stimula- 
tion may be either in the external or internal (alimentary tract) 
envirotunent. 

B. Raceptot* 

The receptors of olfaction arc in the two Schneiderian membranes 
situated at the uppermost part of each nostril. Nerve cells form the 
sensitive tissue, called the olfactory bidbs. The organization of structure 
is similar to that of vision, but quite different from audition, and cJfac- 
tion is thought of as a chemical process. It is also believed by some 



Fig. 3, Htnnifie's Odor Prism {after 
Henning, Der Cerueh, 1916), repretent* 
ing the different olfactory qualities, 
which are laid to grade off into each 
other. The prism la hollow and all odor 
qualities can be repreaented upon iti 
surface. 
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investigators diat different <d£actory bulbs are specialized for die ,re> 
cepdon o£ different gaseous substances. 

C. Olfactory Qoalitias 

Olfactory qualities are called odors. An exact list at simple ockir 
qualities has not been established, but research indicates that elemental 
qualities exist and combine into complex odors. Henning (1915) gives 
six elemental odor groups, as follows, (specific stimuli are given in 
parentheses) : 

Fragrant or flowery (heliotropine) 

Ethereal or fruity (lemon) 

Foul or putrid (rancid cheese) 

Aromatic or spicy (anise) 

Balsamic or resinous (camphor) 

Empyrcumatic (tar) 

The field of olfaction in very inadequately explored due to the difficulty 
of experimental control. 


O. Intmiaity 

Intensity is measured either by the concentration of st^ution or by 
area of surface of the stimulus substance. The absolute threshold of 
concentration varies widely for various substances and is as Ipw as 
0.000,000,000,000,043 gm. per c.c. of air for mercaptan. For surface 
areas the unit of measurement is the olfacsie, which is the area of the 
stimulus for the absolute threshold. Surface measuremrr-.t is pcuormed 
with the olfactometer and 1.76 so c.m. is the olfactie for India rubber. 

E. Extcnsity 

Differences in intensity in the receptors of the two nostrils gives 
to olfaction an interpreted dimension of extensity. The head is moved 
to check upon the spacial interpretations in olfaction. 

V. GUSTATORY SENSITIVITY (TASTE) 


A. Stimulation 

Stimulation of taste is by substances in solution which enter the 
mouth cavity. Taste is not a distance sensitivity. 

B. Racopten 

The receptors of taste arc small bulbs which are located in the cir- 
cumvallate and fungiform papillae on the surface of the tongue and the 
mucous membrane of other parts of the throat and mouth. There is a 
small opening at the neck of the bulb into which the taste stimulus 
must go before there is reception of stimulation by the taste cells in 
the walls the bulb. Fibers of the nerves sunound these odls. 
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C ftwte toqr QimIMm. 

Gustatory sensitivities have four qualities: bitter, sour, sweet, salt. 
Ctxnbinations of these with pressure, warmth, cold, pain, and the dif- 
ferent odors give us many of our complex mouth awarenesses. 

Sour 


Fi(. 4. Htnning't Tost* Trtnh»4roH 
Henning D&r Gtruck, 1916) reprneenting the 
four tute qualitie* which are laid to grade 
off into each other. The figure if hollow 
and all taatea can he repreieated upon ita 
snrtaec. 


0. l a t a a sl ty 

Difierences in intensity are direedy related to the strength of the 
stimulating substance. The least intensity for each of the taste qualities 
is shown in the following table (Sanford). 

' Qudity Substance 

Bitter Quinine 

Safiae Salt 

Sour Sulphuric Acid 

Sweet Sugar 

E. ExtawsHy 

Extensity is quite unimportant in gustatory sensitivity, for taste is 
not a distance receptor. But we are aware of extensity when the same 
substance, or two different substances, stimulates diifcrcm bulbs upon 
the surface of the tongue. 

VI. EQUILIBRIUM (STATIC) SENSITIVITY 

The stimulus for equilibrium sensitivity is any change in the 
position of the body, particularly the head. 

V* nBCPpwffv 

The leception of equilibrium, or sude sensidvity, is located in 
^ internal ear in the semi-circular canals, and in the vesdbule with 
its two membraneo^ sacs, the utricle and saccule. These special re- 
ceptors of equilibrium have been experimented upon by nunaerous 
mdhods to determine their contribudon to awareness. The 


Dilution in Water 
1 : 390,000 
1 : 2,240 
1 : 2,080 
1:199 
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are particles of calcium carbonate embedded in the hair<dls of ^ 
utTHM and saccule, which may function in a mechanical manne r in 
equilibrium sensitivity. The general theory of equilibrium sensitivity, 
however, states that endt^ymph in the semi-circular canab and t& 
vestibule stimulates crastae and maculae (hair-like organs in the walls) 
by its movement. This movement of liquid is caus^ by the motion, 
or change of position of the body. The maculae and crastae are the 
sensitive receptive apparatus and the nerve fibers are in functional con- 
tact with th^ orgam. The three semi-circular canals are in difierent 
|danes and the endolymph moves in one or more jdan« for any move- 
ment of the body. 

' C lauMMmi Qeaiittoa 

Equilibrium sensitivities are said to have two qualities, position 
and movement, but the question is unanswered whether or not there 
are qualitative difierences in equilibrium or if these are eztensity dif- 
ferences. Both position and movement depend upon changes in the 
endolymph. Equilibrium is not a distance sensitivity. 

Complex equilibritim sensitivities are closely related to the itin- 
esthetic sensitivities which are stimulated in the joints and musacs. 
Both contribute to the total complex awareness of posititm and move- 
ment. Also, awareness of nausea and dizziness are partially equdibrium 
sensitivities. 


0. lataMlfy 

Intensity difidences are observable in equilibrium sensitivity. A 
change in speed of movement of the endolymph is correlated with a 
change in intensity of the awareness. 


The rensitivities which have been studied up to this point, are 
all special sensitivities with highly specialized receptor mechanisms. The 
less specialized, or general sensitivities, arc the cutaneous, kinesthetic, 
and organic sensitivities. 

VII. CUTANtOUS SENSITIVITIES 

In popular parlance the cutaneous sensitivities are referred to as 
touch. They are contiguous sensitivities. 


The stimulation of the cutaneous sensitivities is by surface contact. 


1. Uenptnn 

The cutaneous receptors and all of the receptors of the special 
senattivtttet, excepting equilibrium, compose the group called 
exKroeepion. 
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It is found that the surfoce of the skin is not imiformly sm^ve 
to stimulation, that there are insensitive areas, and diat the senshive 
surfoces have a degree of specialization. Specialized spots are fouful for 
pressure, pain, vrarmth, and cold, and most cutaneous awareness is a 
combination ^ these sensitivities. Receptors have been s^regited for 
each of these specialized sensitivities, but the sensitivity can more ac> 
curately be related to the stimulus spot than to any receptor. Receptors 


for the various specialized 
investigators, fedlow: 

cutaneous sensitivities, reported by various 


Receptor reported to he 

Sensitivity 

correlated with ■ tentitivity 

Pfcsmre 

pUir bulbs 
sMcmner corpuscles 
'Merkel Corf^let 

Pain 

Free nerrve endings 

Warmth 

Rufilni cylinders 1 Fttee nerve 

Cold 

Krause end-bulbs | tndings 


The hair bulbs for pressure and the free nerve endings for pain arc 
most conclusively established as cutaneous receptors. 


C CttSaiMOiis QualSttM 

The four sensitivities may be thought of as diHerent cutaneous 
qualities, although qualitative dificrcnccs are reported between various 
pressures, pains, colds and warmths. 

1. Pkesscre. Pressure spots vary widely in density for various 
areas of the body, with an average of about 25 per sq. cm. Stimulation 
of individual pressure spots is accomplished with the von Frey hair. 
There arc differences in intensity for various areas. Density tends to 
increase and the absolute threshold tends to decrease with areas toward 
the periphery. Pressure has spatial and movement sensitivity. 

2. Pain. Pain spots have a greater density than pressure spots 
and they vary widely 19 density for various areas of the body, with an 
estimated average between 100 and 175 pci* sq. cm. The stimulation of 
pain spots is accomplished with the von Frey hair. The absdute 
threshdd for pain is lower for areas with greatest density of spots. 
Unpleasantness, often associated with pain, is not necessarily a part 
of pain sensitivity. 

3. Cold. Temperature spots are stimulated with a temperature 
cinder. Cold spots vary in density for various areas ai the body, with 
m estimated average from 7 to 13 per $q. cm. The temperature range 
For edd stimulation is usually from - 10 ® to 30“ C. with varying physio^ 
'■ogieal zeros of psychdogical indifference according to adapUtitm con> 
Jitions. A paradoxical cold is stimulated at 45“ to 70* C. The lowett 
ibsolute threshold is 0.033“, but it varies for condititms of adaputitm, 
md the dIHerential limen dt JNDs, which varies for different aieas, is 
leveial times this quantity. 
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4. Wakmth. Warmth spots vary io density with aiea, and ac- 
cording to the kind of stimulation. With punctiform stimuh^on they 
are about as numerous as cc^d spots. The temperature range for 
warmth is usually from 35“ to 70®C with varying physidogical zeros 
according to adaptation conditions. A paradoxical warmth is sdmUf 
lated at 25° to 31°. Hie absolute threshold and differential limen for 
warmth are much the same as for cdd. 

Heat is regarded both as a fusion ol warmth and cdd and as an 
unanalyzible quality which is correlated with warmth and cold stimula- 
tion. The best condition of heat is warmth stimulation at about 45° C, 
where paradoxical cold is a part of the sensitivity. Pain is a part of the 
heat sensitivity for higher temperatures. Heat is sensed for cold stimula- 
tion at 25° to 28° where paradoxical warmth is a part of the sensitivity. 
Heat is also sensed with a combination of warmth stimulation at 38° 
and cold stimulation at 20°. 

5. Complex Cutaneous Sensitivities. Numerous complex sen- 
sitivities (touch blends) are reported to be combinations of the four 
cutaneous qualities. Among them arc: 

(1) Sharp and blunt = pain and pressure, 

(2) Clamminess = cold and pressure, 

(3) Wetness = pressure and warmth or cold, 

(4) Intense cold = cold and pain, and 

(5) Intense heat = cold (paradoxical), warmth and pain. 

VIII. KINESTHETIC SENSITIVITIES 

I'he kinesthetic (sometimes called motor) sensitivities are localized 
in the muscles, tendons, and articular surfaces of bones. 

A. SfiimiiatlM 

Stimulation of kinesthetic sensitivities is by contact, usually re- 
sulting from postural changes of the body, in the muscles, tendons, and 
ioints. 


Receptors reported for the muscles, tendons, and joints indude the 
free nerve endings, the Pacinian corpuscles, the muscle spindles, and 
the tendon spindles. These receptors, along with the receptors for 
equilibrium, torm the group called proprioceptors. Almost nothing is 
known, with any degree of exactness, of the ccnridation between kines- 
thetic sensitivities and receptors. It seems probaUe, however, that the 
free nerve endings have the same function as in the cutaneous surBuoes 
and mediate pain, while the other receptors mediate |»e$sure. 
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* The muscular, tendinous, and articular sensitivities are regarded, 
sometimes, as kinnlhetic qualities, but the true qualities are presstires 
and pains. Sensitivities of warmth and cold are not found in the 
musdes, tendons, and )<^ts. 

D. IntM^Sy and Cxtanalfy 

The absolute threshold of kinesthetic sensitivity has been deter- 
mined as less than one degree of movement for most joints. Investi^- 
tions into the relative significance of muscular, tendinous, and joint 
sensitivities show diffused localizations and the conclusion is drawn 
that muscular sensitivity is most important in the awarenesses of deep 
pressure and the tendinous and articular sensitivities are mote impcMtant 
in movements and lifted weights.- 

IX. ORGANIC SENSITIVITItS 

The areas of organic sensitivity arc the mucous membraneous sur- 
faces of the respiratory, alimentary, genital, and urinary systems, and 
the surface linings of organs and tissues of the thoracic and abdominal 
cavities. Organic sensitivities are said to be due to the stimulation of 
interoceptors. Many organic sensitivities are not localized with any 
degree of exactness, but are experienced as diffused feding. 

A. SlfmiilaHoH 

Stimulation is by contact, as in cutaneous and kinesthetic sensi- 
tivity, and is due to the movement of various surfaces upon each other 
or 1^ substances in the various vegetative systems. 

B. Recapton 

No receptors have been segregated for the general organic sensitivi- 
ties. Taste and smell, in so far as they are stimulated internally, may 
be regarded as organic sensitivities, which have, of course, special re- 
ceptors mediating these awarenesses. 

C. Ovsanic QuaiMas 

The organic qualities are thought to be the same as those of die 
cutaneous sensitivities: pressure, warmth, edd, and pain. Organic 
warmth and cold sensitivities are not so numerous as pressure and pain, 
but there are sensitive areas of warmth and edd in the surface linings 
the upper part of the alimentary tract and in the rectum. 

D. C«mpl« Awatawswaa 

There are numerous complex awarenesses caused by the tdmula- 
tion of interoceptors. 

1. Thirst. Thirst is an awareness of pressure (and pain under 
extreme stimulation) reported as lodalized on the tongue, roof of mouth, 
and throat. What malcM it a ‘thirst* is the total situation and 
memory stimuli relieving die condition. 


SINStTIVITY 


4i 


2. Htmout. Hunger is slso • comfdex of piessdre and pain fe> 
ferred to the region of the stomach. Here, again, it is the total situa- 
tion that makes this particular pressure-pain a hunger. 

3. Nausia, Dsfbcatton, and UaiNATioN. These complexes are 
reducaUe to pressures and pains with the total situation responsifale 
for what the awareness is csdled. 

X. FATICUI OF SENSITIVITY 

There are two forms of fatigue of sensitivity: physicdogical and 
psychtdogicil hitigue. 

A. FWyNalogIcal Fatigaa sF Eacaptov 

A fatigued condition is present when stimulation is continued over 
an abnormally long period. Sight appears dim, the eyes do not focus 
upon the ttimulus. We do not hear the sounds which ordinarily would 
be heard. In experiments with pressure, pain, and temperature, often 
there is reported to be no sensitivity where it was present before fatigue 
set in. This form of fatigue is referred to as the phystc^ogical fatigue 
of receptors. 

t. Fiy d ialat lcal Fat^ea 

Another form of fatigue of sensitivity is rdated to the focusing of 
awareness. The eyes do not focus upon the page because this sensitivity 
has lost its ascendency in awareness. Other awarenesses are more 
prominent. The same is true of other departments of sensitivity. This 
form of fatigue is referred to as psychological fatigue, or the &dgue of 
intent (sometimes called the fatigue of attention). 

XI. SENSITIVITY ADAPTATION 

There is a tendency for all sensitivities to return to a oeutrai or 
non-awareness condition. This is called adaptation. Sensitivity grows 
less and less until there is complete adaptation in what might be «ll*d 
an equilibrium of sensitivity. There are wide differences bet ween de- 
partments of sensitivity in the rate cd adapution. In auditory sensitivity 
adaptation docs not exist, in pain, adapution takes piiace only under 
conditions where the stimulus mainuins a constant intensity, which is 
unusual. In temperature it does not exist for large areas of the body. 

Temperature adaptation is illustrated by placing one hand in a 
container of warm water (about 40* C) and ^e ocher in a container 
of cold water (about 20* C). Soon there is indifference and die re- 
cofton in both hands are at physiological zero. Now, if bodi hands 
are placed in a container of water at 33* C (normal physiological zertf 
^ hands) one hand feds cold and the other warm (^is expenmem 
iUustnttea that adaptadoo is not fadgue of receptors). TempoRttme 
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•adaptation estalflidies physidogidi zeros fw temperatures as low as 16* 
C and as high as 44* It is complete for puncdform stimulation in 4 to 
97 second for odd and 2 to 68 second for warmth (Dallenbach, 1927). 
Adaptation is not complete for large areas, as with cold feet, but large 
area adaptations do ulu place so that extreme temperatures which have 
been ruipleasant become indifferent or pleasant. 

B. Brassars 

Adaf^tion in pressure sensitivity is very rapid and comjdete. We 
are not aware of our clothing, the pressure of our glasses, or the pres- 
sure of the chair in which we sit. 

C. Offacrioa 

Adaptation to odors is fairly rapid and is complete in 3 to 12 minutes 
with variability for different odors. Recovery is in about 5 minutes. 

D. Castarion 

Adaptation to taste is slower chan for smell, but complete adapta- 
tions are evident for all the four qualities. Wine, which tastes 
mildly sweet during the main course of a dinner, tastes sour later in 
the meal when sweets are being eaten. Oyster stew, which has the 
desired salty taste upon beginning to taste it, requires more salt later 
on to satisfy us. Adaptation of taste is unitary, as far as the four taste 
sensitivities are concerned. Adaptation to bitter may abolish the taste 
of bitter, but the other sensitivities of sweet, sour, and salt remain 
unchanged. 

E. VUea 

Adaptation in visual sensitivity is highly complex and involves both 
brightness and saturation. General adaptation phenomena are evident 
on coming from a well-lighted and color-full room into a dark room. 
Adaptation tends towards the neutral gray of self-light, but adaptation 
is seldom complete. Threshold differences for various conditiems of 
adaptation have been given as ratios of one to ten thousand for rod- 
vhion and one to one hundred for cone-vision, thus adaptation for light 
(brightness) is much greater than adaptation for color (saturation), 
special adaptation phenomena are called after-sensitivities and related 
to visual adaptation are contrast-effects. 

1. AFTER'SENsrnviTns. After-sensitivities (frequendy called alter- 
images and after-sensations) are of two kinds, positive and negative. 
The positive after-sensitivity is of the same hue, brightness, and satura 
don as the original sensidvity and may be thought ca as a prrdon^tuH) 
of the sensidvity after a slight interval of dme following the removal 
of the stimulus. The negative after-sensitivity is ol dre antagonistic 
htM!, brightness, and saturadoo o( the original sensidvity (tee ITtcheiier't 
Color Pyramid) and follows the posidve after-sensitivity after a brief 
tftterval of dme. 
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2. Contxast-Effscts. The htw, brightness, and saturatian of a 
sensitivity affects, and is affected by, the hues, brightnesses, and aatuci> 
tiotts of dl the surroundings. Each brightness reduces the brightness of 
the other. Each hue induces its cwnplementary in the other.' Saturation 
determines the degree of this induction oi hue and increas(» dbe satura- 
tion of each. Titaiener gives five laws for contrast efiea {Textbook p. 
76). 

F. Ktaastlietlc and Orgsaic 

Kinesthetic and organic sensitivities are analogous in adaptatioo 
to pressure, pain, and temperature and would af^xar to fcrilow die 
general rules of adaptation for these sensitivities. 

C. tgailAtlum 

Equilibrium sensitivity shows a high degree of adaptation, whtdi 
takes (Aace fairly rapidly, but this is not a true adaptation fdienomenon. 
The child when circling rapidly, in pby or on a merry-go-round, soon 
adapts to the movement, but when the motion stops he has di&ulty 
in maintaining his position until ‘adaptation’ again takes place. This 
is due to a change in stimulation. The receptive apparatus in die 
internal ear is subject to a change in stimulation upon movement or 
discontinuing movement cf the body. True adapution in equilibrium 
takes {dace very slowly and is evident in crossing the ocean, or in riding 
in acro{)lanes, where there is no awareness of equilibrium changes. 

» 

XII. SENSITIVITY IS MASS ACTIVITY IN AWARENESS 

Never are visual sensitivities alone; nor arc auditory, or tempera- 
ture, or pressure, or pain, or taste, or smell, or kinesthesis, or organic, 
or «]uilibrium. What makes them ap{)car as if they were alone is the 
focusing of individual sensitivities in awareness. Certain sensitivities 
seldom reach the focus of awareness (t^en called attention). This 
occurs within a dcfiartment of sensitivity, such as visitm or audidoo. 
Then, certain departments of sensitivity as a whole are less likely to be 
focused in awareness, as with equilibrium. They are nid to be sub- 
conscious, or even unconscious. But awareness ii always total, while 
certain sensitivities, or de{>artments of sensitivity, may fo(^. Sensitivity 
IS mass activity in awareness. It is the conscious integration of the cSect 
u{x>n the organism of environmental srimulatioa. Later, recalled sensi- 
tivities add to the complex and make possible thinking in relation to 
immediate sensitivities. 
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REACTION 

PsychcJogical activity conforms to a formula (S-I-R) in which 
stimulation, integration, and reaction are the essential divisions. Stimu* 
lation passes over into integration as the individual is aware of f^ysical 
and chemical changes. This activity is studied as sensitivity. Reactum 
is the resultant of stimulation and integration, and reaction may be 
related in time to both the stimulus and the sensitivity. But the essential 
purpose of the study of rcaaion is to understand its organizatira or 
form, its development, and its correlation with cHector structures. 

I. GENETICS OF REACTION 

The organism’s reaction capacities are d)e joint products of in' 
heritance and learning. The organism does not react separatdy with 
inherited reactions and with learned reactions. The reaction of an 
organism at any moment is the resulunt rrf what has gone before in 
development, which is a genetic growth of both heredity and 
environment 

Reactions are often classified genetically into native and learned 
reactions. The former are said to be due to inheritance causes, and the 
latter to cnvironmcrtal causes. But learning begins immediately with 
the fint reaction. Reactions may be classified, then, as primarily native 
or primarily learned, according to the amount a£ the influence upon 
the reaction of either heredity or environment. This classification, then, 
is an arbitrary one. The evidences of heredity are never observed until 
they are submitted to the stimulation of environment and the two 
Actors, heredity and environment, work hand is hand in the genetic 
devdopment ol reacdon. 

II. MATURATION OF REACTIONS 

In every living odl diere is a capacity to devdt^ under idmulatioa. 
Cdls mature and are kept in condition by metalx^ activity. When 
cells mature in reiadondhip to other cdU an organ or structure it formed. 
'Hte maturity of a certain structure in rdadon to other structures car- 
ties widt it die capacity for piychologkil reaction. 
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A. fcqw i ' liM t al liivMMgaMam of Ma tm ot k wi 

The earliest experimeoter in this field (Spaulding, 1873) worked 
with swallows, confined them in caj^ where they could not exerdse 
their wings, and found ^at they when released after the time 
most birds fiy. He also attached blinders to the eyes of chicks so they 
could not sec to peck and found, when these were removed after severd 
days, that the chicks pecked as did other chicks who had exercised this 
reaction. Carmichael (1928) placed frog eggs in two dishes, one with 
dain water and dte other with an anesthetic: after a period the tadpoles 
in the dish of plain water swam about while those at the same stage of 
structural development in the drugged water remained motionless. 
Substituting plain water for the drugged water, these tadpoles swam 
without opportunity of learning. 

B. MaturatiM, A Ccnatic Procets 

Reaction capacities for various structures do not mature at the same 
time. Some mature, like the capacity to breathe in the child, before 
birth. ^Some mature, like the capacity to walk, after birth. Birth is 
but a step in the maturation process. Learning begins in embryo life, f 

C Mafuration Oiffatmcaa Batwaan Spaciaa 

The genetic development of reaction capacities is different in dif- 
ferent species. The guinea pig is very nearly mature after the first day 
of life. The cat takes about 25 days to reach the same stage of maturity 
(Tilncy and Kubie, 1931). Kellogg and Kellogg (1933) reared an 
ape and a child together and showed, among other things, that the 
maturation of reactions in the ape was much more rapid and complete 
than in the child at the same age. 

D. CMdmhm on Maturation 

The influences of heredity are expressed ih the maturation of struc- 
tures with capacities of reaction. Reaction capacities mature as units of 
behavior and a reaction takes place when the appropriate stimulus occurs. 
However, a high degree of e^iency is not present in a reaction upon its 
first expression. Learning (exercise) under stimulation of the environ- 
ment is necessary to perfect reactions. 

III. THE ||IVESTICATION OF NATIVE REACTIONS 

Reactions are referred to as native reactions if they are expressed 
without evidence of learning and are universal for a species under the 
same stimulation and at the same stage oi maturity. 

A In Aniiuals 

Certain specific stimuli are found to evoke a native reaction in 
animats. Others do not The clucking of a hen is not a dtmulus to 
a native reaction in chicks. Any small object will cause a hungry 
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to pedc. But the pecking in chicks is not perfect upon its firft appear- 
ance. Ncff is there any discrimination on ^ part of the chide of feod 
and non-food objects. Water is not a stimulus to the drinking reacdon, 
unless it is {daced in the bill of a thirsty chick. Thirsty chides will 
run through water without drinking and unless diey chance to peck 
at ot^ects in the water, thus getting water in the bill, they do not drink 
(Lloyd Morgan, 1894). The discrimination of objects must be learned 
and reactions must be perfected through exercise. 

B. In Hamam 

The situation is much the same with humans as with other animals, 
only the native reaction mechanisms are less perfect and learning is 
mme important to life. Many native reactions are observed to mature 
after birth in the human. Important observations in this fidd are re- 
ported by Gescll, Johnson, Jones, I. and M. Sherman, and Watson. 

IV. THl RIFLDC 

All native pattern reactions of organisms possessing a nervous 
system are reflexes. In the higher organisms the re^x involves re- 
ceptors, afferent neurons, adjustor neurons, ederent neurons, and 
effectors in functional relation. The term, reflex, is applied sometimes 
to reactions called tropisms in organisms not possessing a nervous 
system. 

A. P afi a i t iw i 

A multitude of reaction capacities result from the maturation of 
structures, Watson (1919) states that there are enough, and more, to 
perform all of the complex activities of adult life, once integrations or 
connections are established between stimulus and reaction. No specific 
reaction exists for most environmental stimuli and the reactions caused 
by general stimulation are called random reflexes. Random reflexes are 
the basis of learned activity. 

The term reflex is reserved, usually, for pattern reactions where 
integrations between stimulus and reaction are established, or partially 
established, by heredity. These reflexes, such as the eyelid rcKX, are 
limited in number. The stimulus is always the same and one pattern 
reaction completes the activity. Warren (1922) has defined the reflex 
as “a definite response to a definite stimulus, due to an inherited 
arrangement of nerve paths.” The reflex is a native simultaneous pattern 
reaction of varying degrees of perfection, which is causd by a definite 
kind of ie«septor activity. 

I. ChnUfeatiM of Kofloxot 

Reflexes may be divided into elicit and implicit leactioas, accord- 
ing to the poottkm in the body and the kind of the elector. Eiqilidt 
lueses tns^ve uiaiecl muscle effectors and aa upon dse external 
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ravitooment. The implicit reflexes involve the anstriated muade and 
^aiul effectors and act upon dx internal environment the organism. 
The imfrfidt reflexes are frequendy spoken of as autontatic activities. 
Hiey operate largdy under stimulation through the sympathetic nermus 
system. Other dassificadoos of reflexes are based upon complexity: 
(1) simifle and compound, (2) antagonistic and allied. Warren (1S122) 
has clarified reflexes according to their genetic, or developmental, pos- 
sibilities in the individual, as follows: (1) Those least subject to modi- 
ficadon; (2) Those sul^cct to slight reinforcement or inhibition; (3) 
Those usually subject to modification; (4) Those modified in the adult 
but found pure in infancy; (5) Th(»e found in the adult, but not in 
infancy. A long list reflexes is included in this classification. All of 
them are quite specific upon their first stimulation and evidendy de- 
pendent upon the maturadon of structure. 

C Foatuvaa of Rafiaxw 

Several condidons of reflex activity exist, as follows: 

1. Thxsshold of Stimulation. A certain intensity of the 
stimulus is required to induce a reflex. The amount required is spoken 
of as the threshold. 

2. LocALtzATtoN OP Stimulus. The reflex reaction depends upon 
the area trf stimulation. 

,3. IwTXNsmr op Stimulation. As a rule less intense sdmuli 
induce a weak reacdon. Stimuli of greater intensity cause a stronger 
reacdon. The reaction varies somewhat with the intensity of the stimulus. 

4. Inhibition in Reflex Activity. In the reflex certain antagon- 
istic effectors are innervated, which inhibit or contrd the reacdon. 

V. TIMf OF REACTION 

Human nerve conduction is at a rate of about 1 2 cm per ms. Reflex 
reactions are completed in about twice this time, for example, the eyelid 
reflex requires about 30 ms and the knee-jerk reflex requires about 
50 ms. This difference is said to be due to the slower functioning of 
receptors, effectors, and synaptic contacts in the nervous system rattier 
than the neurons themselves. The time interval between presentatitm ol 
a prescribed sdmulus and the intended reaction is called the reaction 
time and is interpreted as the time of integration between S and R. 

A. S im pl a lUactiOR Thn* 

Simple reacdon dme is the dme required to react where there is 
only one possible sdmulus to the prescribed reaction. The average times 
vary for different individuals and for different sensitivities, and have 
been established as follows: vision, 150-225 ms; audition, 120-180 ms; 
touch, 117-182 ms; warmth, 180 ms; cold, 150 ms; and pain, 400 ms. 
These reaction times would not exceed 20 ms if the only factor involved 
were nerve condiscdon. 
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1. C Bipl w RmcHon TkM 

In the discrimination and the choice reaction the <4»erver makes 
either one prescribed reaction to one of several stimuli, or one of several 
prescribed reactions to one of several prescribed stimuIL The leactioa 
time is lengthened in accordance with the complexity of the situatum. 

In the associative reaction the observer is required to fonn an asso- 
ciation (verbal reaction) to a stimulus word; the average reaction umc 
is about 2000 ms. 


VI. CONDITIONED (LEARNED) REACTIONS 

Under the influence of environmental stimulatitMi the organism 
reacts according its capacities for reaction, which are the product of 
maturation and learning. Reactions may be learned in two ways. A 
new or reorganized pattern of reactions may* be connected (associated) 
with an adequate stimulus to reaction and a new or conditioned stimulus 
may be connected with an existing reaction, rcf^cing the previous 
adequate stimulus. 

A. TIm Cowdi rt oi ia d Rafla 

The reaction which is established as a response to the conditioned 
stimulus has been called the conditioned reflex (CJ?.), because experi- 
menters have been concerned largely with the reflex. However, condi- 
tioned reactions are formed with well established, learned reactions 
where new and indifferent stimuli are associated and then substituted 
for the adequate stimuli to the reactions. The CXR. mechanism operates 
at all levels of development oi resuxion. 

Pavlov, a Russian physir^ogist, working upon the salivary reflex 
in dogs, and Twitmyer, an American psycholt^st, working upon the 
patellar reflex, were the earliest investigators (about 1900). Pavlov’s 
classical experiment is described. A hungry dog was placed in a 
harness and stood <m a table. A bell was sountkd (the indifiemt 
stimulus) and a piece of meat (the adequate stimulus) was preseitted 
to the dog. The sight <d the meat caus^ the dog’s mouth to water. 
After the stimuli were presented several times die sound of die bell 
alone would produce the- flow of saliva. 

B. Cen diri aosd RaNaxas la Aahaala 

Conditioned reflexes have been established under such experimoital 
conditions as the following; between pressure to the mouth parts and 
pressure applied to the foot in snails (Thompson, 1916), between cer- 
tain vibration frequencies and the acceptance or rejection of food by 
minnows (Westered, 1922), and between the extension of the right 
hind foot and die acceptance of hxsd by dogs (May and Larson, 1919). 

C. Caa dM aai d RaflaxM hi CMMraa 

The Russian, Krasnogorski, made study on chflffaea 

(1907). He estafalisbed such conditioned reactions as m ofientxig of 
the mauds « the sound of a bdl. Mateer (1918) modil^ and on- 
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proved his tedhntque and establidied conditiotted roactioiis bet w een 
feeding movemencs and tactual stimuli in dtildien 12 to 89 months of 
age. She found a correlation bet we en tnteiligenoe and facility of the 
conditioning process. 


D. C a nfI M aBaJ Rafleaaa hi Adulla 

Casern (1922) carried on experimenu in which the eyelid reflex 
was conditioned to sound and in other cases the pupillary reflex was 
conditiooed to the ringing of a bell. Dodge (1924) produced an eye- 
lid reflex feom the knee-jerk stimulus and Cytovitch (1917) conditimied 
vasomotor reactions to a sound stimulus. Thus C. R j have been demon- 
arated as possible in unconscious reactions. 

• 

L T am p oral CoMditiMia of Hm CondlHoaad Raflox 

Three temporal conditions exist with respect to the sequence of 
unconditioned and conditioned stimuli. 



Fif. S. Tb« Conditioned Reflex, rcpreacnling graphically the in- 
tegration or oonditioning in the nervoua ayatem. The itimulua (S) 
is a total situation corrposed of two units; the unconditioned stimu- 
tos (U. S ), and the conditioned stimulus (C. S.). These stimuli 
affect appr^iate receptors, and if tbry occur together repeatedly 
an integration is effected in the nervous system so that the new or 
conditiooed stimulus innervates the effectors and prodocea the re- 
action originally resulting from the unconditioned stimulus. 


1. Unoonditioneo S First. When the unconditioned stimulus 
b aj^ied first and then followed by the condidimed stimulus, do 
conditioning takes pUoe. 

2. Both S Tooxtmisl When the conditioned stimulus is given 
at foe same time as foe unconditioned stimulus, a conditioning uniaQy 
takes place if rq>eated a sufficient number of times. 

3. CoNOinoNXD S First. When the conditioned stimulus is first 
aj^ied and after k is withdrawn the unconditioned stimulus is ad- 
ministered, a conditioning frequendy takes f^ace in which the time 
between the conditioned stimulus and the unconditioned stimulus it 
equalled with considerable exactness by a period of ttfeney before foe 
reaction. 
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The Goodttioiied tcflex crften u unsuUe in its experimentai dcmoiw 
strxtioa. Reenfnrcement is necessary to continue its fanctkining. b lacy 
be destroyed by a general inhibition resulting from stimularioo oiE 
diverse sorts, or Iqr a special inhiWtion. 

a. lappifwanfal InvasHfeHM of Ipsrial inliMHan 

Any new stimulus occurring at dte same time m the oonditkned 
stimulus may inhibit the reaction. The conditioDed sdmulus dien 
becomes incdective. This stimulus is called the inhibitory itimulut. 
Also, a second inhibitory stimulus occurring at the same turn as the 
conditioned and first inhibitory stimulus may interfere widi the inl^M- 
tion and allow the conditioned stimulus to be efiecdve. 

VII. THI MCANIZATION OP MACTION 

Any reaction involves numerous effectors, and perhaps all eaqiicst 
eff^ors. A reaction is the sum-total of stimulation and inhibition ^ all 
effectors, which takes place simultaneously. But a reaction is focused 
in the activity of a relatively limited number of effectors as efficiency 
of response is developed. The reaction is defined according to the 
pattern of these effectors. 

A. Tha SlmalfaiMsm Patfani Raaertoa 

The unit of psychological activity has been called a nmuhancous 
pattern reaction. Such activities as the reflex, where the action is com- 
plete in one expression, are simultaneous pattern reactioas. But litde 
activity of this kind ip (^nerved in animal or human bdiavior. Very 
early in the genedc devdopment of reacdon, etdier through causes of 
heredity or environment, serial arrangements of pattern reactkms are 
formed so diac one pattern reaction is but a part of a chain of reactiom 
(somedmes called ‘chain of reflexes*). 

B. TW SpccsspIpi Bss ctl— 

This succession ci pattern reactions, of om leacdoo leading to an- 
other, and so on, undl a Anal pattern completes the series, is called (far 
successive reacdon. Numerous pattern reactions are tnduded in the 
successive reacdon. Each pattern reacdon in the series may be r^arded 
as a }»eparatory reaction to the final or conmmmniory renetiom whkh 
completes die successive reaction. 

VIII. INSTINCT, IMOnON, AND HABIT 

Eadier contemporary psydiologists have had mudh to say about 
eeitain oategories of psychological activity cdled moimet, pomOmk, and 
habit. Instinct, ot instinctive reaction, and habit, or h^Mtii^l 
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are successive reactions, ^notion is more neatly a mass at sbauhaneaus 
pattern reacttons, aMuxigh these reactions may appear as a part at Ae 
socoessive reactioa. 

A. lastinetiva RaacHsu 

Instinctive reactions are said to be a series of pattern r eactio ns 
mganized as a part the inherited development or maturation of 
behavior. This form of devdofMnent is said to be more clearly per- 
ceptible in plant and animal li^ and it is present in less exact form 
in human life. But in all cases of the inherited devdop m ent of in- 
stinctive reaction, stimulation of the environment has a share in the 
develc^Hnent of reaction and as diis degree of mfluence increases the 
reaction is termed habitual. 

1. Obsexvations on Insttncttve Bbhaviok. Certain successive re- 
actions are often described as instinctive reactions, such as the forma- 
tion a cocoon by insects, and otest budding by birds. It is often 
found that tl^se successive reactions will change in form upon a diangc 
in dae environment. Other behavior such as the following is often 
called instinctive: (a) lambing in tiieep, where the sheep leaves the 
flock, makes a bed 1^ pawing the ground, gives birdi and licks up 
the after-birth, cleans the lamb, and returns to the flock, (b) suckling 
of the child, where the child bends dae head to the nipple, grasps it 
with the lips, sucks, and swallows. These are successions of successive 
reactions and have been shown to involve learning of cnviroDmeotal 
stimuli and perfection of pattern reactions. 

2. Relation of Instinctive to Learned Bbhaviob. As the early 
ineEact forms of instinctive reactions are developed and changed in 
stimulation and reaction (learning) daey are called habitual reactions. 
It is doubted by many authorities if reactions are integrated into suc- 
cessive frarms by heredity. Learning is said to be necessary to form 
random reflexes into successive reactions. This is a debatable point. 
If dttre is any linkage between the native random pattern reactions, 
due to maturation, they could be called instinctive leactioiu. 

■. HaUtwf I t Mc tIm s 

Habitual reactions are successive reactions whidi have been or- 
ganized primarily because of stimulation of the environment, aldiough 
all reaction patterns are caused by heredity and are observaUe in the 
maturation of structure. 

L Rxlation to Random Bbhavioe. Habits start largdy in the 
organization of randmn behavior. Tlie native random patrern reactions 
are integrated into learned successive reactions. Tlie elemental reactions 
ara native; the organizttioo is learned. 
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2. Rblation to ItisTiNcnTi Bxhavhml If dieie aie naliTe aoo- 
oetrive reacdont thqr ^ recu-ganized early in life. New dementB n- 
plaoe old. Old reacdona are pe rfe ct e d. Tbe bdiavior which was in' 
sdncdve u called habitual. 

3. DaFmmoN of Habitoai. BsHAvioa. A habit, then, is a com- 
{dex system of reacdons functuming successively, in whidi the integra- 
tion of the separate elements is learned. 

4. Classification of Habitdai. BanAvioa. There arc diree forms 
of habitoai behavior; (a) motor habits, including all bodily movements, 
(b) language habits, and (c) emodmal habits. The language halnta 
are based upon the random voealizatitnis and the motor habits are 
based in a large degree upon random bodily movements. These forms 
of habitual b^avior are both im|didt and explicit. 

C IwBMaoal Raacrtaoi 

Emodimal behavior may be either insdncdve or habitual, depend- 
ing oo the amount of learning involved. It is typically a pattern te- 
acdon with awarenesses of im^icit and explicit acdvides, and a strong 
afiiecdve dement 


IX. SUMMAltr 

Reacdon capactdes ate inherent in the hereditary dcvdcqm^t of 
structure. Pattern reacdons mature, due to inheritance. These patterns 
are perfected through envin»unental stimuladon (exercise). These 
may be a linkage pattern rcacdtms into successive reacdons as a 
product of heredity. This point has caus^ a very livdy uon tr o versy 
during the last decade over the nature of instinct Successive leacdosu 
devdop in the interjJay of heredity and environment and die icactuHt 
capaddes of an organism at any cme dme are the genetic devdopment 
of all that has gone before in maturadon and learning. 
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PSYCHOLOGICAL DYNAMICS 

The central theme of psychological dynamics is causation. A 
dynamic conception relates all motivational factors in understanding 
psychological activity. Any unitary cause of psychological activity affect' 
ing recejKon has been called the environmental stimulus. Such a uiutary 
cause in the integration of this activity within the organism has been 
called the integrative stimulus. These unitary causes of psychological 
activity incluck all mcjtivational factcvs such as the innervation ai ef* 
fectors, excitation of nerves, glandular and chemical secretions, the in- 
tentional activity of awareness, the established mental sets and attitudes, 
habitual motivation, the energy changes of receptors and the fatigue of 
organs, and the physical and chemical changes of the environment The 
term stimulus, or stimulating situation, is used to mean the whole com- 
plex of environmental and integrative causes of reaction. 

I. THE DYNAMIC MINT OF VIEW IN PSYCHOLOGY 

There are funaional and structural concepts in the study of any 
science. The structural concept in psychology is illustrated by the pattern 
of effccton in reaction or by the reported colors of visual sensitivity. 
The perceptual processes and the reaction patterns arc structural con- 
cepts. The psychdogist, who is duerving from the structural point of 
view, describes and measures these eustences for their own sake. But 
structure is necessary to funedon. A functional w dynamic concept is 
illustrated by a pattern of effectors changing the position ol the body, 
or by the cdon of visual sensitivity bringing about imagery of a chil^ 
hood village scene. The psychdogist, who is observing from the dynamic 
point of view, measures and describes existences as causes in rdatioo 
to their effects. He views structure as a genetic sequence in the modva- 
tioQ of behavior. 


ii. CINUtAL DYNAMIC CONOm 

The dynamic concepts of psychdogy are mote difficult to under- 
Hand than are the structural concepts, for dsey relate cause and effect. 

n 
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A. Wee4w«rMi*t MMAanimi anl Dtiv* TiMocy 

Woodworth (1917) has oudined the dynamic problems of motiva- 
tion in his mechanism and drive theory. Mechanism is a concept of 
limited function. Drive is a concept of more extensive function. The 
mtthanisms of an organism explain how reactions are accomplished. The 
drives explain why. Drives presuppose the existence oi mechanisms. 
A reflex reaction is regarded as a mechanism. More complicated be- 
havior is caused by drives. A drive is defined as a mechanism which 
is aroused, but which cannot react until other mechanisms are brought 
into the reaction. 

I. TMidMMiM to RoactioN 

While motivation consists of both environmental and integrative 
stimulation, the essential causes of reaction arc within the organism 
(integrative stimuli). These are called the tendencies to reaction. 
Numerous terms are used to indicate various kinds of tendencies. Some 
indicate the degree of consciousness present, some the phy$i<dpgical 
bans of the tendency, and some the correlation with environmental 
stimuli. All terms have a certain vagueness of meaning due to the 
inexactness of knowledge of the tendencies to reaction. Such terms as 
the following are used by various authors to describe the internal 
aspects of motivation: need, want, ‘wish’ (Freud), libido (Jung), pur- 
pose,, motive, desire, inner steer, predisposition. 

Tendency has the meaning of persistent direction of activity of 
an organism under varied environmental stimuli. Motive implies a 
degree of consciousness of goal, and purpose further implies that the 
goal is definitely outlined in consciousness. 

Intent, mental set, and determining tendency will be used as terms 
to describe the tendencies to reaction because they have experimental 
definitions. Intent is a specific conscious tendency, usually in relation 
to an experimental task or problem and is the English synonym for the 
original German Mrm Aufgabe. Mental set is a later development of 
the tendency as the activity continues with less consciousness. It is the 
English synonym for the German term Einstellung. The tendency in 
successive reactions is called a determining tendency. 

III. RfACTIONS 

The simultaneous and successive pattern reactions are characterized 
primarily by their distinctive motivation. Each pattern reaction has its 
pattern of stimulatimi which invdves environmental and integrative 
changes. When one reaction pattern removes the stimulus pattern, as 
in the fim{de reflex, a simultaneous pattern reaction is said to have 
place. 
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A. MtHratiMi «f Hm S ac e t M h w RmcHm 

It ha* been said diat successive pattern reactions are formed of 
closely linked pattern reactions and that each pattern reaction is neces- 
sary to the cam{4etioa of the seriea. What links the series together is 
the patttm of stimulation. Each pattern reaction in the succesnve re- 
action is a part of the succession oi stimulus patterns. This is true in 
degrees as the successive reaction is perfect in degrees. 

The ‘mechanism’ of Woodworth is the pattern sttmulus-^reacdon. 
When the reaction pattern removes the stimulus a simultaneous pattern 
reaction is said to exist. When it does not remove the stimulus pattern, 
activity continues and a drive is formed. Other pattern reactions take 
place until a final, or consummatory reaction competes the series. This 
is a successive reaction. Woodwoith's theory clwifies a simultaneous 
pattern stimulus-reaction as a mechanism and a series of successive 
pattern stimulus-reactions as a drive. 
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T'lb« Drivi^ S timmh u «f tk» S%censiv0 TIm 

onviBfti drivtnc uimolaa (DS I) ■ totml ntnatiaB rntnpnmt 
of eoTironaieotal kad intamtioc otimiili which cos aot be 
renKtred b; oe^i rcoctiim. The potteni may cotidat of baaeer 
preMarce opoo interoceptore and eenaitiwtia of the poaitioo of 
the iodiTidnu bi reUtioo to a re a t aii rant. DS 1 acting on r e cep t o ra 
canaea a reactioo R 1 which in ttfra caueea a ehaoee ia the total 
Btoatioa each that DS 2 diSeri fnat DS 1 hat atain acta on 
r ecep to r! to prodace R 3. Tbia reactioo ehancea the total 
ailaatkio to DS 3 and to oo. FiaallT DS 4 prodae ea reaction 
R i which re m oee a the drfrlnc atimalaa tad tite awecetatre re- 
action ia oneapleted. The final reaction in the tncoraaion ia called 
lha nanannnnatotT reaction and in Mi iBneintion it eroald be 
an eotiac raaction. The driTiag atimalaa of the auooetaiTe te- 
Bction ia a deedojpint pattern of ttlmnlation whids eontaim 
tlamaitli tiwt can be t en ai ee d otdy throu ah aeqaential aetieiiy. 


1. Thti NrditihlgiMi ShttiMI 

Each series of rcficdons, called a tuccesrive reaction, is, in turn, 
a part of a larger series. The succesnve leacdoo of pccparii^ sm antin' 
ment in En|^sh is a part of a larger series of stndyi^ Eng^ dnosu^ 
out the year. Odier tnooesahre reacdooa, sudi at stiidjfii^^ 
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physics, psydidogy, German, and so on, are interrelated and form an 
edocad^Mui suooessive reaction. But life is mtwe than this; & is a psy> 
dudogical stream made up of many smaller streams, which in turn 
are separated into smaller streams. Final subdivisions of psydudogical 
activity bring one bade to the patterns o£ stimulaCKat and reacti o o. 

IV. THI ORIVINC STIMULUS 

Every reaction has a cause in stimulation. The causative £acton 
may be traced to environmental and integrative stimulation. In each 
case, the stimulating situation includes an essential change which is 
called a driving stimulus. The term, driving stimulus, is introduced to 
definite that factor in stimulation which is present throughout the suc- 
cessive reaction. 

A. TIm RatSaffi SHoMhn 

A simultaneous pattern reaction is caused by t stimulating situation 
which may he termed a pattern stimulus. But in the successive leaction 
numerous preparatory reactions are caused by numerous pattern stimuli. 
These sin^e stimulating situations (pattern stimuli) build up from 
the primary situation to the final situation which causes the consum- 
mate reaction in the series. Each pattern stimulus may be regarded 
as causing a preparatory pattern reaction in the series. 

B. Tba Driviaf SHm ala a 

•The driving stimulus is the factor in the stimulating situation dun 
continues from the primary to the final p>attern stimulus when a suc- 
cessive reaaion is in process. The driving stimulus is what keeps the 
cxrganism reacting. Important driving stimuli are those of hunger pres- 
sure, sex pressure, defication pressure, and so on. 

V. CLASSIFICATION OF MOTIVATION 

Envirtmmental stimulation affects three types of receptors: intero- 
ceptors, proprioceptors, and exteroceptors. The action of environmental 
stimulation is modified, of course, by integrative stimulation, and motiv- 
ation of thinking and reacting is the sum of these causes. 

A. Fhyslolagieal Mafimffaa 

During eariy life, one's motivation is largely physiological in nature. 
This driving stimulatimi affects interoceptors to a large degree, althou^ 
exterooepton have an important place in it. Fhysiological driving 
stunuli are die ol^ects and activities (the chemical and physical changes) 
affecting the receptors of an organism within or without the body. 
Many of these are spoken of as physiological needs. Sonte of the more 
important physiological driving stimuli fdlow; removal of suppoit, 
bright lights, loud noises, pain, hunger, thirst, heat, cold. The Mganism 
reacts in a suocesrive way until die driving stimulus is removea Hk 
question has been ailced, experimemally, oc wi^t is die eompoaidoB or 
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coofigimtaon of die physiological drives. Bocii^ (.^915) found ditt 
hunger is primarily pressure stimidi, and sometunes pain, hxalhEed 
in Stomach, and dun nausea is primarily pressure stimuli, and tome' 
tiroes pain, localized in the esophagus. Leading experimenters in this 
field are Bming, Brunswick, Cannon, and Wada. 

B. Ceasdam MoHv at ton 

The conscious driving stimuli are known as intiMit*, sudh as, the 
intent to act, the intent to leant, and the intent to work. In d»ri «~ euiieat 
manifestations these intents are comjdex sensitivities, sudi as the f*" 
of mosquito fotes or the heat of a hot day. 

C> Sadal Ma t lv a tlaa 

The social driving stimuli become more important at the organism 
devdops. These stimuli dominate the life of die adult except in At"*— 
and extreme {^ytioiogical simulation. They are formed cf new n- 
lationships of physidogical and conscious modvatton in ndiich the in' 
actions of peo^e and ocher animais have taken on ngntfiratw. im. 
portant social driving stimuli follow: presdge, vocadoiul interest, 
ligion, wealth, appearance, competition, cooperation, ao on. Motiva- 
tion it social undu the natural condidcuu of life. 

VI. THI DCPniMINTAL INVISTICATION OP MOTIVATIOM 

Experimentadoo in the field oi modvadcm has proceeded sJoog 
five lines: (a) the invesdgadon of animal drives, (b) the study of 
physidogical and social drives in humans, (c) the invesdgadon of the 
conscious intent, (d) the invesdgadon of nerve wimnUritw a«>d 
glandular acdvity, (e) the clinical study of unconscious modvcs 
wishes (psychoanalysis). 

A. Tlw Study af AmImwI Dilvw 

The classical experiment in the study of animal drives was per- 
formed by Moss in 1924, in which a rado ol time and electrical »> 
dstanoe was computed as a measure of hunger drive, sex drive, and 
maternal drive in rats. The strengdi of these drives was found to be 
in the reladve order given. Two ap|Moaches are used in the measme- 
ment of animal drives. These axe called: (1) the goal methcxl and (2) 
the drive method. 

1. Thb Goal Mkthoo. The efiCects of changing skutfioos are 
measured by the goal method. The goof, which is an ineenMe knowin 
to die anin^, is separated from the animai by an chstade. It is not 
immediatdy sensed by the animal, that is, it is a recalled sensidvito. A 
change in die iiKcndve is made between trials, and the efiect of die 
original goal is measured in the next trial in rdadoo to the new godL 
ToTman (1932) used this method in a study of the acdvity of ms under 
diaagtng srimnlaring ntuadons. A man, duough whi^ the m had 
to run to teach the goal, was introduced as tha ofasta^ Standard 
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physklogiod cooditions (tf thirst, husger, etc. (physidogical drive) were 
maintain^ and food, water, etc., (the goals) were changed. The rela* 
tive effect of changing 'goals* was measured as speed of maze running. 
Thu measure wsu interpreted as objective evidence of the effect of 
changing goal-ideas (intents) in the rat. 

2. Thb DaivB Mbthod. A measurement of the magnitude, or 
strength, of the physiolt^cal drive is achieved by the drive method. 
The incentive is held constant. It may be food, water, member of the 
opposite sex, etc. An obstacle is [daced between the animal and the 
incentive, but the incentive can be sensed by the animal. The obstade 
is varied or hdd standard and the measure of the strength of the drive 
is the number of ‘crossings’ of the dutacle. Warden ( 1926) introduced 
a high degree of exactness for this measurement in what he called the 
‘Columbia Obstruction Method’. An animal (usually rat or monkey) 
for whom the physidogical drive csm be stated in terms d time widi- 
out food, water, etc., was fdaced in the obstruction apparatus. This 
apparatus contained the incentive beyond the obstacle, whidi CMisisted 
of an dectrically charged grill. In these experiments both the dectric 
charge of the obstade and the conditions of drive were varied. The 
following comparable average number of ‘crossings’ in 20 minute tests 
for white rats were reported by Warden and his associates (1931). 

Nmmk trtj 

Dnpf CrQuingr 


Maternal 


22.4 

ThiiM 


. . 20.4 

Hunger 


1S.2 

Sea 


13J 

Eapioradon 


6.0 

No Experimenul Drive 


3.5 


These are measures of relative strength of physiological drives and 
when applied to other animals the measure shc^d offer comparative 
information of the rdative importance of the various physidogical 
stimuli or needs of, life. 

1. Tba Study at IMvm in Hmumiw 

Experimentation on the effect of changing physiological drives in 
humans involves greater difficulties than with animals. All motivation 
is social and the social aspects of motivation are particularly evident 
when the intensity of physiological drives is normal or natural. Humaiu 
are sddom submitted to the intemity of physidogical motivatiem often 
present in experiments witii animals. When motivation is ‘natural*, 
die social stimuli in the stimulating situation appear to be interrelated 
in a manner making it difficult to establish standard conditions for ei^ 
perimental work. This is evident in. all experiments on the effect of 
incentives in educational and industrial situations. 
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An experimeot in human mothratioo utually eaiatiMhw condWoiw 
in which the *drive’ is a usual situation in education or industry, such 
as rq;ular dass work for chfldien in school. Hie efiect of changing in- 
centives (goals), such as a reward of being made a captain of a train, 
or one of an increase in wages, ate measured. Encouragement, dia- 
coun^ement, pain, mnse, and rhythm, are odier ituendves used in 
such experiments. The effect of digging stimuli (in ceitti v es ) are oom- 
pared umfer standard condidons. 

& The iasesHgiHiwi of C an sd eea latoaf 

It was di sc ove r ed early in the history of psydiology (1880) diat 
conscious intent deiemines the sequence of thinking. Intent is stimula- 
dbn in awareness. It embodies the social stimuli in the total stimutat- 
tog situation. A change in environmental stimulation must be rep- 
resented in intent to affea behavior, and changes in social incentives 
can best be traced in the devdopmeot of intent. 

0. The leeesSlgaHne of Nenre SHeMtlattee amd CIseArfsr ActMty 

The study of the energy ctmditicuu of nerves and the secretiorw 
of ^ands contribute to the knowledge of motivation. Physiological 
psychology deals with these dynamogenic effects. The aim of the 
psychologist is to trace activity through its continuum from die action 
of environment upon a living organism to the acdoo of the organism 
upon the environment. The heat, CO,, and dectricity given off under 
conditions of physiological excitation are measures of modvatkm, udiich 
are as important in understanding this continuum as are the descrip- 
tions of thinking. 

1. Tha Ofaiical Stedy of Uawsrioui MaHvw amd WUws (Psychaanalyala) 

The repression ai highly motivated aedvity, primarily of a physiO' 
U^cal kind, affects the adjustment the individual in varkws ways. 
Society (environmental social sdmuladmi) causes a dunge in nadve 
reacdons. Satisfactory and unsatisfactory adjustments are made through 
learned reactions. Where there is not a satisfactory rdease of this 
motivation, unsodal reactions and abnormal mental activity often re- 
sult. Much of this psychdogical Ktivity is unconsdous and psydio- 
analysts study it by the technique of *aikalysis.* 

Vlf. AOItlSTMINT 

This dhapter has ailarged the concept of stimulation to induA* 
all causes of die reaction, whether enviroiunental or integrative m 
natuie. Various consideratiotu have led to a dynamic concept of le- 
artioo. The early driving irimuU to inherited reactions are phyaotQgieal 
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m nature. Later driving icimuii embody sod^ rituations. Driving 
stimuli, and the reactions to then), become more and more complex 
as devdo{»nettt continues. 

Adjustment, itself, is a part of stimulating situations, laming 
prog r e ss es toward an adjustment which is represented in later modva- 
tioo in the form of a consciom goal. Adjiutment of reaction to the 
environment ofiers the criteria for the development intent to improve 
adjustment. 
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NATURAL PSYCHOLOGICAL ACTIVITY 

The appUctdon of tke experimentot method to the proUem 
of mind it the great otattanding eaent in the fattory of the 
amdy of mind .... 

— E. G. Bobino, in 

A Hiftanr of Experimenttl PiydiirfctfT 

The experimenter in psychdogy is concerned with the isTcsdgB' 
don of natural activity. His primary interest is in the normal or natural 
psychological existences of life, either individually ctMuidered « as 
averages of groups. Part A has dealt largely with the units, or dements 
ci psychological activity, such as a pattern reaction, a sensitivity, and a 
driving stimulus. These are psydiological abstracdons whidi result 
from generalizations. They do n<» exist independendy in natural 
activity. In Part B, stimulus and reaction, and the integrative ocmnections 
existing between them (S-I-R activity), are studied as they are found in 
natural psychological activity. 

The following chapters are included in Part B: 

Chapter V. Sodal Motivation: The Total Situati<m. 

Chapter VI. Intelligence and Its Measurement in Rda- 
tion to AdiustmenL 

Chapter VTI. Learning: Integrative Activity. 

0»pter VIII. Emodoo: DisintegTadve Acdvity. 

Chapter DC. Personality and Adjustment. 

Chapter V, ''Social Modvadon,” logically follows Chapter IV as a 
more detailed analysis of mass sdmuladon. This discussion b primarily 
on the human levd where differing motivadng effects ore evidrat under 
the same environmental condidims. Intelligence is the capacity to learn 
and its measurement has become an important hdd psydtologkal 
invetdgation. The nature and measurement of inteUigeoce (capacity) b 
discussed in Chapter VI. A bcner adjustment to environment b a 
measure of integration. From the point of view of improvement of 
tdjusdve reacdons, thb process b ^Icd learning. It b discussed in 
Chapter VII. Disintegrative activity, called "Emodon," b studied in 
Cha|Xer Vm. Individual differences are evident the moment one begins 
to measure and they are considered in both Chapters VI and IX The 
reladve influences of motivadon, intdltgence, learning, and emodon are 
evident in the adjustment ci the organism to ia environment. Thb 
total adjustment b called Tersonality* and it b considered in nonnal 
and devbte aspects (Chapter IX). 
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SOQAL MCmVATION 

Mass Stimulation and thb Total Situation 

Motivation under the natural conditions ci human life is always 
social in implication. Recent experimental work in die fidd of animal 
psychology suggests a similar conclusion for infra-humans. Investiga- 
tions enumerate in the previous chapter lead to the coodusion diat 
under natural conditions, such as in learning or emotional activity, 
the important causative factors are the social imf^ications embodied 
in mass stimulation. When the structure of mass stimulation is described 
and measured it is called the total situation. 

I. SOCIAL MOTIVATION PATTIItNS 

Certain complex patterns of stimulation, and of reaction, are con- 
sidered to be the fidd of social psychology. 

W*HWvC8«lQS 

Allport (1924) distinguishes two types of aggiegatioos or sodal 
integrations, the group and the crowd. The group is an aggregate of 
two or more persons ddiberatdy acting together in some way and the 
crowd is distinguished from the group by the presence of emotional 
cxdtement and motivation on a more primitive level. Mass stimulus 
patterns ci social acdvicies are dassifi^, according to Allport, into 
(1) social facilitation and (2) rivalry. ‘Social facilitation* is motivation 
due mcrdy to the presence of otl^rs. Rivalry is motivation with the 
goal of superiority in achievement. Rivalry late the form of (a) group 
rivdry, which hu as its goal the superior achievement of a group or 
team, and (b) individual rivalry, which has as a goal the superior 
achievement of the individual. 


■. Iw par lwh il Invntigrtka af Sadat FadRlaNaii 

Social facilitation has been found experimentally to be an impeutant 
hictor for the motivation of achievement. 

1. Wrm Chiloun. Mayer (1903) showed that school boys do 
more work when working as a group than alone and Schmidt (1904) 
showed that children do better work in school than when done at 
home. These are the classical investigatioQS of social ^dliutiao. 
Meumann (1914) found a similar situation to exist in experaneiAs 
with children upon rote memory. 

91 
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2. With Advlts. AUpon (1920) showed diet free associtfioDt 
of adtilts when working in groups u«re 65 to 93 percent more nunwroos 
than when working done. Soad facilitation was greater dtiring the 
first part of the work, and the stimulation was greater in mechanied 
than in abstra^ tasks. 

3. With Special Gaoups. Socid facilitation is normdly present 
where people are working in groups. But the group may have an op- 
posite stimulating effect under specid conditions. Travis (1925) found 
that stutterers accomplished more in writing free associations when 
working done than they did when working in groupa. 

C. IxpariiiMiital liwatflgalioii af Rlvaky 

In rivdry, the stimulating situation is highly complex, with many 
variables present in the motivation. Triplett first subjected thb situa- 
tion to experimentation in 1897 and came to the conclusion that there 
was a definite dynamogenic effect of pace-making by a second person. 

1. The Rivalet Situation, PAancuLAXLY Among Chiloxkn. It 
has been shown by numerous investigators that rivdry will increase 
accomplishment in mentd work by adults or children by 50 per cent 
or more. Leuba (1930) found, among school children, an increase in 
accomplishment of 47 per cent with group rivdry, 52 per cent with 
rivdry for a candy reward and 65 per cent with both, thus indicating 
the complexity of motivation in rivdry. Group rivdry stimulation is 
not as great for the superior performers in a group as it is for the 
inferior (Moede, 1914). Leuba showed that in a rivdry situation the 
highest quarter of the group of children increased only 34 per cent 
against an increase for the lowest quarter ct 71 per cent. The motiva- 
tion the older children in a group is not as great as it is of the vounger 
diddren; nor is it of superior children as it is of inferior children of 
the same age; nor of boys as it is d girls in the same group (Hurlock, 
1927). Much that has been uid about children applies to adults. 
Rivdry motivation is highly complex and individud in its effect. 

2. Special Rivalet Situations. Special rivdry situations have 
been found to have certain different effecu. Wittemore (1924) showed 
that individual rivdry was a stronger stimulating situation am<mg 
hand painters than was group 'rivalry (coopieratitH) with others to beat 
another group). Mdler (1929) found this to be distinedy true among 
schod children, and further, that the mi^vation of group rivalry was 
leu piertistent than individud rivalry. 

II. TNI PHINOMINA Of MOTIVATION 

The ‘mass' stimulating situation may be broken up for experimentd 
study into ‘factors involved.* But the sttmularing situation offecia die 
individud as a ‘whole,* while individud di&rences in lensitt may 
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indicate tliat the motivatioa is not the same for difierent penoos or 
for the tame person over any period of time. The ‘mats' is dynamic 
and ever dianging in pattern, as difierent facton in the tout complex 
chai^ in their relations. Specific Actors in modvatioo are studied as 
Icnowledge of results,* reward, punishment, praise, reproof, cfistiactiaa, 
and so oil. 

The effect of knowledge of resmlts was first investigated by Judd 
(1905) in an e]q)eriment in whkh practice without knowledge was 
found not to change the accuracy ci judgment of length of lin^ But 
when there was ‘knowledge of results' there was correction and im- 
provement. ‘Knowledge of results’ is the factor in the srimularing sttna- 
tion informing the individual of social relationships of rivalry and re- 
cognidon. Bo^ and Norvell (1922) found in a controlled experiment 
that every man and woman (124 individuals) fell below foeir best 
score whui ‘knowledge of results’ was removed. When 'knowledge of 
results* was added to the learning situadoo every subject gained over 
his best record when no ‘knowledge of results’ was present. Thorndike, 
and others, report coiuistent evidence the modvadon efiect of ‘knowl- 
edge of results* for various kinds of both mental and motm behavior. 
How ‘knowledge of resulu’ funcdoos as a part of the total situadoo is 
not exactly clear, but it evidently cakes its place as a factor in building 
intent for accomplishment. 

Punishment stimuli, such as intense sounds, lights, and electric 
shodt, were shown early by Qeghom (1898) to increase muscular coo- 
tracdoos in work on an ergograph. Electric shock has been used often 
as the punishment sdmulus in research upon human beings. According 
to Rexroad (1926) punishment of this kind has various stimulating 
e&cts, as follows: (a) instruedve, as in ‘knowledge of results,’ (b) 
invendve, as in ‘insight’ or the adoption of new j^ns of work, and 
(c) dtsrupdve, which decreases efficiency. The two former condidons 
are aspects of ‘knowledge oi results.’ Johanson (1S>22) ctunpared the 
e£Fect td ‘knowledge oT results’ (called reward) with elcc^ 

(called punishment) in reaction time. In both cases there was a redocr 
don in time of the reaction, with punishment (15%) twice as effeedve 
aa ‘knowlf^ie of results’ (6%)- Bunch (IS^) studied the effect of 
electric shock as punishment (or errors upon letuning a human maxe 
and got a decreaae of 50 per cent in number of trials and 30 per cent 
of total amount of dine consumed in the Icarmng. Acewding to Vai^l^ii^ 
and Diserens (1930) reacdon-ume decreases as punishment (electric 
diock) increases in intensity. There is evidently a modvadng effect of 
painfoi panishment that is greater than puniahment that offm Icnawl- 
of nai^’ 
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C. Itowai^ 

The effect of food and sex upon reaction (organic motivation) has 
been thoroughly studied among animals by numerous invesdgatort. 
Such rewards are always adequate motivating stimuli fm increased 
speed or efficiency of reaction. Pavlov and his associates have used food 
rewards as the adequate stimulus in the study of conditioned reflexes 
among both animals and humans. Often ‘rewaid,’ as with 'punishment,’ 
is not distinguished from ‘knowledge of results’ in experiments. Such 
motivation factors may be called 'success’ or ‘effect’ stimuli, and they 
materiaUy speed up learning or efficiency of reaction as shown by Thoni' 
dike and others. Chase (1932) found that ‘knowledge of success’ in* 
creasnl effidency of performance upon a modified dynamometer, but 
that a gold star (reward) in addition to this stimulus only slightly 
increased the motivation. As already indicated, Leuba showed an in- 
crease in achievement of 52 per cent with a chocolate bar as a reward, 
while with rivalry alone it was 47 percent, and focxl reward and rivalry 
together, 65 per cent. So the motivating effea of reward alone, or with 
rivalry cootrdled, was 18 per cent. 

D. Rrnnfd and Pwilsliaiaat Cannaiad 

Educators have wanted to know which is the stronger motivating 
factor in learning, reward or punishment. The popular theory today 
bases training upon reward motivation. 

1. Among Animals. The investigation of these faettvs as 
motivating stimuli began in animal psychology and, as early as 1907, 
Yerkes showed that punishment (an electric shock) was the more 
effective stimulus with the dancing mouse. It was further shown that 
different strengths of the electric shock had relative bencBcial e&cts 
upon the learning in proportion to iu difficulty. These conduskou 
have been verified by a number of investigators. Hoge and Stocking 
(1912), contributed the evidence that a combination of food (reward) 
and electric shock (punishment) was the most effective stimulus for 
learning among rats. Warden and Aylesworth (1927) verified this 
conclusion and again showed that punishment was the more effective 
single stimulus. 

2. Among Humans. Among humans the reward-punishment 
situatitNi seems to be far more complex than it is with animals. -Hamilton 
(1928) is the only investigator attempting to equate the two by ringing 
a bell, at times for failure and at mher times for success, to indicase 
accuracy of discriminations on the Galton Bar. Here again, the stimula- 
tion is definitely 'knowledge of result’ and, as would be expected, they 
woe equal in their motivating effea (exactly 24 and 26 percent 
ioovases). 
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It aeenu impotsiUe to oompare punishment and reward as inodvat' 
ing stimuli among humans. Bodi are efEective under various cooditioos 
and both have conscious and social implications. Among animals very 
painful punishment is found to be more elective than any known iC' 
ward. It would seem that this sluHild be true among humans, but 
punidunent under these conditions is more than social approval and 
rivalry. It is a change in the physical environment to be avoided by the 
person. 

1. PmIw ami laptaaf 

Praise and reproof are found to have specific motivating efiects. 
The initial effect upon accomplishment of either praise or reproof b 
about the same. Chase (1932) found reproof to be in ascendency over 
praise with young children and Gilchrist (1916) foimd praise to be 
superior. Gates and Rissland (1923) found praise to be in ascendency 
as a motivating stimulus for motor coordinations and reproof for odor 
flaming. Hurlock’s (1925) investigations are the most extensive upon 
thu street, and praise is found to be the stronger motivating sdm^us 
both in its initial effect and especially over a long period of time. The 
stimulating situation of ‘praise,* which is a social reward among humaiu, 
would seem to be superior to reproof and educators have accepted 
thu conclusion as the basis of a philosophy of education. 

III. ‘NON-SOCIAL* MOTIVATION 

Certain stimuli, such as electric shock and noise, arc often treated 
as non-sodal in their motivating effect. Tlut their effect b not always 
the same in different sitiudmu b a conclusion of many experiments 
among both animals and humaiu. The causative bctoi of thb difference 
would seem to be the social implicatimu of the mass sdmulatkMi. It b 
n ec es sa r y to consider all specific stimuli as having social motivating 
effects. 


Noise abatement commissions exist in numerous cities all over the 
world and rules have been established for the regulation of noise. Un- 
doubtedly, the number of unpleasant stimuli b reduced by sudi 
measures. But it b doubtful if there are the deleterious elects usually 
attributed to excessive noise stimulation. The experimental evidence 
pointt only to the condusirm' that ndse b unfdeasam (disliked). 

Eariy, Morgan (1916) showed that there was a slight decrease in 
speed at mental woih at die beginning of a period of nmse, foUowed 
^ an iacrcaie. The new rate was sometimes greater dian that heSon 
intnductkin of nobe. Eaxn effon was put fonh ditfmg the noin 
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stimulation and various methods, sudi as articulatton of mootal woik* 
were used to eliminate what the worker regarded as distractions. These 
results have been vo-ified by several experimenters. There may be definite 
in<^eases in accomfJishmeat due to distraction stimuli in the total ritui' 
tion. Physiological effects are slight or unmeasurable (Harmon, 1933). 
Pollock and Bartlett (1932) offer a theory of adaptation as an explana- 
tion of what takes place under noise stimulation. Noise and distraction 
arc said to add new conditions to the stimulating situation, and tqtent 
is again related under these conditions to the original goal of work. 
All experiments agree that noise tends to produce a slight and readily 
recoverable loss in efficiency followed by individual increases which are 
related to the development of conscious intent. But it is evident thtf 
noise, even to a high degree of intensity, has litde deleterious effect 
upon efficiency in mental work. 

IV. THI CONSCIOUS INTINT IN TNI MOTIVATtON OP lIHAVIOt 

The driving stimulus or stimulating situation in awareness is called 
the mreer or Aufgabe, which is the awareness of goal and plan of the 
activity. Intent is causative of most psychological activity, although 
automatic reactions, such as walking, once set in motion, are continued 
under the stimulation of the activity itself ('activity in progress' of 
Woodworth). The intent is the pattern of conscious stimulation in any 
unit of psychological activity. 

The pattern of intent changes and develops in awareness. The 
observer may report awareness of numerous environmental changes 
(sensitivities) without their being related to the previously cstablishMi 
* intern in the performance of a task. But as he is aware of environmental 
changes, such as the awareness of distraction stimuli or of ‘knowledge 
ci results,’ certain sensitivities may be followed by a sequence of {Hycho* 
logical events of which they are causative. Such sensitivities are fdated 
to the existing goal and plan of work. 

Any awareness may be an intentional awareness causing later con- 
scious events. In a series of conscious events any awareness may be 
causative in greater or lesser degree according to 'acocptance' in relatioo 
to the intent of the moment. The ‘acceptance’ is determined largely by 
the previous intent or menul set and this ‘acceptance’ may cause a 
complete change in activity and dw devdopmem dt a idativdy new 
intent. 

The difference between intent and mental set is purely one el 
degree. Intent has clear dimensions or conscious details of goal and 
piLi of work; mental set or EintteUung does not, but the observer may 
report a vague awareness of what he is doiag. But even ^ 
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obierver is Bot aware either goal or {dan work, or the Vhy* ol 
his performance, the mental set continues to direct tlx ‘activity in 
progress.* Where causation is of a sKjuence of events the driving 
stimulus has been called a determining tendency {Axh). 

Mental set is sometimes referred to as motor set, because causation 
of die activity seems largely in the habitual sets of the motor perfonn- 
anoe, as with the tennis player making a quick nnash, or the {mining 
of the football {ilayer. Automatic activity, with its specific reflexes, and 
autonomic activity in the vegetative processes of the organism is likewise 
^loken of as directed by motor set. 

V. MASS STIMULATION (TMt TOTAL SITUATION) 

The early initiating causes of {xsychological activity are environ- 
mental stimuli, suid in {larticular, im|>licit stimuli such as hunger pres- 
sures acting u{XMi intieroce{)tors. But very early these fundamental 
physiological drives sue conditioned to explicit environmental stimuli 
and take on socUl signifiesmee. The specific stimuli act together as a 
mass and the total situsUion invtdves awareness. Envircmmental stimula- 
don can adret reacdon only su there is integradon of stimuladon, and 
this takes {dace in awareness in the form of intent to act. It is in 
awareness that the social im{dicadons of ${>ecific stimuli become apparent. 

Specific fstftors in modvadon, such as praise, reward, ‘knowledge 
of results,’ and distracdon are studied by ot^eaive methods and measure- 
ments can be made of them in terms of amounts of stimulus and 
accoRipluhinent. The {ttttero of this stimuladon is observed in awaxe- 
ness where the int^radoo of mass modvadon takes {dace. The sig- 
’ condusioiu from the cdMervadoo of modvadon are: (1) that die 

efiect of sdmulation u{)on reaedtm is total rather than s{)ecific. Each 
i|>ecific factor, like reward, is influenced by all other Actors in the 
mass sdmuladon. (2) Causative of the inc^ration cd mass stimuladon 
are its aodal impdications. (3) Tlie causes of {Mycbological activity are 
essentially conscious in the form of intent. 
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INTELLIGENCE 

In MxaSUMMBNT in RsLATION to Anjttmmrr 

The adequacy of reaaioiu, as adjustments to Environmental stimula- 
tion, varies greatly from individual to individual. Stune persons con- 
sistently tnaiu better adjustive reactions than do others. Adjustive 
capacity is studied by the psychdogist as intelligence and is mnsuied 
by testa. 


L DVINinON Of INmUCHMl 

Authors and experimenters have defined iittelligence in various 
terms, which seem to vary widely in general meat>ing. Such definitioos 
are given as: (1) Intelligence is the ability to dvink in abstract terms 
(Terman); (2) It is the ability to learn to adjust onesdf to his environ- 
ment (Cdvin); (3) It is a capacity to acquire (Woodrow); (4) It is a 
general ability to consciously adjust thinking to aew requirements 
(Stem); (5) It is a biologKal mechanism for iqtegrating stimuli and 
producing arkquate and unified responses (Petencm). 

A. WhiR laNBtiTs b 

White difidenoes arc apparent in the dcfinidous given, they are 
all in agreement on certain points: (1) Intelligence is a capacity for 
acting, and is not a mechanism for established reactions; (2) It is an 
inherited or native capacity; (3) It is unaffected by numtre, bm nurUtre 
may limit the opportunities for ez^Nession of t^ capacity; (4) Hie 
capacity grows or matures with age during childliood and addescence; 
(5) On & average, the capacity is mature sometime betwe en die four- 
teenth and sixteenth years of life. 


1. Whaf 


b Not 


Intdligence is not the same as knowledge. But the amovmt of 
knowledge accumulated is limited by intdligenoe. IntdUigenoe is not 
the same as talent. Talent imtdies both native capacity 
ikMl along some special line of activity, as in mime, ait, 

Intdligenoe is not die same as memo^. Persons ol loir , 
fiemicttdy have good memories. Intelligence is iiot the 
Skifis are acquit^ through pracdoe. Intelligence i$ 
bitt it is a capacity lor the dei^opment of adjusdve 
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The measurement of psychological activity has developed aloi^ 
two distinct tines called the measurement of personality and the measure- 
ment of intelligence. Personality it truly ail oi psychological activity 
when measured, but a distinction is made for pra<Ai^ purposes. Intn- 
ligence measures, which are discussed in this chapter, are measures of 
e^ency of reaction from which capacity (intelligenoe) is interpreted 
Personality m»sures test activities such as emotioO, feeling, motivation, 
attitude, interest, and so on. These psychcJogical, activities influence the 
efficiency of reaction, of course, but personality measxuement is not 
made for the purposes of indicating intelligence. It is made in order 
to understand a specific quality (trait) in personality. Personality 
measurement will be discus^ in a later chapter (Chapter IX, Persoo- 
ality and Adjustment). 

U. THtOMtS <» THC Ha>TUttt Of IN’ril.UCtNCC <CA.f ACITY\ 

Numerous experimental and statistical studies have been pursued 
for dte purpose understanding the nature of intelligence (capacity). 
Some of tl^ have been concerned with the neuro-physiological basis 
and others with the conscious and behavior aspects of the capacity. 


Neuro-physidogical theories of intelligence are closely rdated to 
theories of learning. Although the learning proceu is one of achieve- 
moot or acquisition, learning would be impossible without intelligeoce. 
locdligence is the capacity for learning. 


1. Genxsal PhtsiOlocical Thxokt. Intelligence, like learning, 
is rdated to the changing resistance of the synapses between neuroiu 
of the nervous system, and to the complexi^ of that system. Some 
antborities rdate intdligence to the size of the brain, especially the 
cerebrum. This is particularly true when ctmtparisons are made of the 
intdligence of various species of animals. Some writers rdate inttl- 
lienee to metabdism of the nervous system and to the blood supply 
to the brain. 


2. Holt's TinoaT or Niuxo-biotazu (1931). Intelligence, like 
teaming, is a function of oeuro-biouxis, whi^ U the capadty for de- 
vdopment of dendrite^xon contacu through the growth of dendrites, 
and also through die growth of axtms. Neurofiiocactfe growth is said 
to be dte activity reducing the resistance at the synapse. (Learning is 
aeurorbwtactsc activity.) 


Other theories of the nature oi intdligence have arisen from 
measurement and the statistical treatment of test results. Among these 
theories are the following: 



lflTtL1.t6lll€f 


W 


1. (hanoAL CAFAcmr Trbobt (Stom, 1910). Intdiigenoe is • 
genend capacity (G) which may be directed in any field of acdTity. 
Aooofdti^ CO this view any individnal has equal capacity for reaction in 
any fidd. The q)ectal field of reaetum in wh^ he will attain proficiency 
de pend * on the enviconmeot. 

2. Thx Two>PAcroa THBoar (Spbaekan, 1901). Intell%enoe is 
c ompotcd of a general capacity (G) and specific capadties ($» S„ 
etc.) for expression in various fidds of reaction such as music, skating, 

amt mntK^maaifa 



ffW. 7. A a cham a ri c eorapariaoa of three l aad iriK tha o ri aa of Ac natare at fat- 
tafllaaMn, TIm tfcrea Ssvra are «q«al hi area. Stern boMs Aat all iateOiicaoe 
is cmaral (G); Spaanaaa poatala te a aeoie cencrsl iatdUteiiec (G) and a oamber 
of special eap^tiea (S>; accordint to Tbemdihe ialdlipancc ia a nomher of 
mcial aapoeitiai <S). Stern'a view ^loars for individual dilfcrenoaa aoly in 
IM anoant of G aadi poaaaaaea. Aooor£a( to Spearman individoala map ^Ocr 
in G with S equal, or they rhit differ in S with G equal, or they any differ ia 
tetb G and S. By Tbaradiha’a thsocr differeaeaa eoold occur oidy la the aiuouut 
and distiibntiaB of S. 


3. MuLTi'ffACTOx TmoitT (TroiiNmu, 1905). Intdl^enoe is not 
t genersl fsetor, but is the sum<cocsl of many specific capacities (S^, S., 
Sp, etc). PossiUy 'general* manifestations dt inteUigenoe depend upon 
unitary fidds of environmental stimulation, as follows: (a) Absner 
Imdligenoe, (h) Mechanical Intdligenoe, (c) Social Int^genec 

4. Bbkavkmi Co w T umwi r Thbokt (Tmiasioini, 1924). InaelUgenoe 
ia a functioo of the point in bdtavior where an individual re ver ts to 
ttial and error. It U the capacity to fiocalixe aw a ren ess at early, Wh- 
finiihed sitges of formation at any activity. 
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Thorndike (1920) indicated three chief *kuid«* of intelligwice; 
abstract, medunical, and social. The term ‘concrete* is perhaps more 
fitting for mechanic^ intelligence. 

1. Abstract (Verbal, General) Intelligence. By abstract in* 
tdUgmce is meant the capacity to manipulate and deal with symbols, 
such as language and mathematics. 

2. Concrete (Mechanical) Intelucence. Concrete intelligence 
is the capacity to manifHiIate and deal with things such as mechanical 
contrivances, art, and perhaps music. 

3. Social Intelligence. Social intelligence refers to the capacity 
for dealing with people. It includes much of what is popularly called 
perstmality. Experiments confirming this division have not been prose- 
cuted. 

All three ‘kinds’ are probably general intelligence expressed in 
different environmental fields. However, such a classification is con- 
venient for the limitation or definition of unitary environmental fields of 
investigation. 

III. MIASUMMINT BY TUTS 

The measurement of adjustment, and capacities for adjustment, 
is the function of mental tests. Each test item (problem, question), 
is a pattern of stimulation. The variety of possible reactions is limited 
by the form of the test. Reaction in a prescribed manner is evidence 
of adjusunent to the stimulus and the number of acceptable reactions 
(the score) is indicative of the degree of adjustment. 

Hundreds of tests have been developed as measures of various 
combinations of reactions (performances, capacities, aptitudes, abilities, 
traits, intelligence, personality, and achievement). The following list 
indicates the scopie of measurement by tests; anthropometric measures, 
tests of sensitivity, tests of motor abilities and skills, tests of percepdoo 
and abstract processes, general intelligence tests, musical, mechanical, 
and artistic aptitude tests, tests of social intelligence, tests of emotional 
behavior, measures of character, measures of personality, attitude and 
interest scales, and tests of educational and vocational abilities. Not 
all tests arc measures of intelligence. 

IV. CHARACTIRIfTICI OB TISTS 

Tests have certain general characteristics, some of which follow: 

A. Taala am StandaeARad IwBarlmaalB 

The scientific investigator makes use of tests in different ways as 
materiab in an experiment. For measurement purposes, the scienrifk 
tester always uses tests in a prescribed manner, which has been ^ 
termined in the auistruaion of the test. Hence, a test is a ««^ ndiir dT yrd 
experiment. 
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•. T«il» IUmHmm 

Tot items are so chosen that they are samples at a mass of fOKtions. 
It is obrioii^y tmpossiUe to measure all rea ct ions at ooe time, or all 
reactions in any ooe environmental Add. Items of a test sample tCr 
actions in a unitary fidd of the environment. 

Tests arc arranged for individual and group administratioa and 
are called group tests and individu^ examinatioas. 

e. VaiM VI. Noa-VaAd Tarts 

Testing materials are prepared so that measurement is dd^ of 
language or motor reaction. Tests are dassified into (a) verhd (lan> 
guage) tests and (b) non-verbal (non-language) tests. Most tests, both 
individual and group, require knowledge of language. DtrecdoDS are 
given verbally, either orally or wntten, and S (subjm) is required to 
react verbally. Directions for non-verbal tests are given in pantomime, 
or by examples, and S reacts by marking on pictures or by the manipula- 
tion of olqects. 

Tests are dassified as speed or power tests. Speed tests have 
sutidard time conditions. All items are d equal difficulty and the 
score is the number of items correedy answered iu the standard tune. 
In the power test there is no time limit and the score is the number 
of items correedy answered. The itenu arc scaled for diEEiculty, that is, 
the easiest item comes first, and each succeeding item is more difficult 
than the one it follows. Many tests are combinations of speed and 
power tests. 

F. S paad-aceitracy DfstbictteN l« Tnta 

Tests dider in their emfffiasis on speed and accuracy. Those tests 
emphasizing accuracy indude proUems in which dme is noc a EkTOt 
in the measurement. 

All tests ate measures of reactions; they are measures of perfenn- 
anoe. But performance may be measured at varioua stages of spectaliza- 
tioQ. Capacity fmr perfoimance (intelligenoe) is inferred from measure, 
meat with tests requiring a low degree of spectalizatioo of reactions. 
Prediedon of performance in specialized fields is made from intefitgenoe 
tests. PersotM who aooce high in intelligenoe tests are as«mned to have 
the capacity to score h^ in any ^ledalized perfonnanoe (adbievesnent) 
test given equal training wiA others in the field of 
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This is a fandatnental inference in psfdioiogjr, «nd k is verifidle 
eaqmimenuUy. The distinction leads to a d a t ^fi ca t i o o of tests as 
achietfenunt tests (accomptisUment) and eepaeity tests (intetUgenct> 
aptkude). The term ‘aptitude* is to ref» to special ca p acki e s, or 
capacity in a limited field of reaction. 



fig. 8. C^aeity smS Pirformanc* m Mtaturtmtnt. 
Capacity (X> it analofotu to a vacunm; it can be 
toeaaurM only In its expression. The lines extend- 
iac ontwsfd from (X) indicate the devdopmcnt 
•f specificity of reactions. At D specialisation la not 
aa great aa at C, B, or A; tmt the eeactions can be 
measured at may point between (X) and A. 
Measurement of performance at A. wb«-e there is 
a bigb degree of spedalixation, is called acUcTeiBent 
measurement. Measurement at B, C, or D arc more 
raieral and are more representttise of capneity. 
Boaerer, all testa measure rcactiona and capacity 
is inferred, JuaC ae the escuum is inferrad front 
measurements of Us cBecta. 


M. Tags B a H a rf ag and Scalaa 

A group of tests measuring difierem peifomumces (or interpreted 
capacities) are often assembled together to give a general or cmnposite 
measure ci a unit of behavi<M. These groups of tests may be large ot 
snoall, according to the extent of like reactiems being measured. Such 
groups of tests: are called test batteries or sceles. When the tests of a 
bmtery are assembled in age levels it is called an ege setie. 

V. TISn OP CINRAL (ABSTRACT) INTUXIOBNCB 

The form of the battery of tetts, which is called a general intdl- 
ligenoe test, depends on the way in which it b used. The administration 
of the test may be individual or group, verbal or noO'Verbal, or lor 
speed and power measurement. The items of general intelligefioe tests 
are sd e cted so that (1) individuab of any prescribed social group will 
have equal onsortunky for familiarity with the prcriilem presented, and 
(2) rea ct iot tt to the items will not dqxnd on formal educatioa (adioal' 
mg). Gapacky b inferred from performance on them tons. 
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In 1905 Binet and Simon formuiated and uied die fint Inaterj of 
tettt flf general intdl^enoe. This battery was composed of 32 ai^fe 
teata designed to measure memoryyf mental im^pery, imagination, anen- 
tkai, c on ^ pe diaisi o n, esdietic feding or apprrciarion, mo^ seotimeirts, 
and judgment, all of which taken together indicated general inteUigence. 
A revisioo of the 190S battery by Binet and Simon appeared in 1908 
as die first age scale and a second revisirm appeared in 1911. Huey 
(1910) and Goddard (1911) translated the Binet'Simon scale into 
EagliA. Goddard levised the scale dighdy and used it in the Vindand 
Training Sdiod. These trandadtais were billowed by many odier 
American revisioat, the most important of which follow: 


(1) Kuhlmann 1912 

(2) Yerkes, Bridges, and Hardwick 1915 

(3) Stanfo^ Revisum (by Terman) 1916 

(4) Kuhlmann 1922 

(5) Herring 1922 

(6) Yerkes and Foster 1923 

(7) Stanford Revision (by Terman) 1937 


Of diese scales, the Stanford Revision (1916) hat been most widdy 
used. It is ocanposed of 90 items ranging in age placement from 3 
yean to 18 years. Problenu, such as, pointing to parts the bodyy 
following simple directions, esthetic discrimiaations, visual discrimina' 
tkm of forms, counting, items cA iudgmeot and compMehension, naming 
colors, and repetition <A syllables and numbers, are induded in the tests 
for yean 3, 4, 5. Problems of fact, arithmetical reasoning, visual 
imagery, induction, vocabulary, interpretation of faUes, definitioo of 
abstract terms, repetition of digits, repetition of digits in reverse mder, 
repetition of the thought of a prose passage, and reasooing, are induded 
in the tests for years 14, 16, and 18. The Kuhimaim Revision extends 
the age range of the scale downward to three months. It is more 
difficult to administer than the Stanford Revision. The Herring Reviskm 
is most easily administered and requires fewer materials than do dx 
other revisions. 

8. Tatis. (Ps rf siia s aca Scaiot, 

Tests involving knoidedge of language would obvioudy be un- 
fitted for use with foreign qxaking, illiterate, or very young subjects. 
Nofi-v»bal tests (also called performance tests) are us^ to test such 
penoos; also, they are used as a check on verbal tests. These tests tn- 
velve die manipuladoii of ol^ects such as fitting blocks into ap p iopria i e 
rac t aies in boards (form boards), solving manipulative pusiles, md 
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1. &i<aLB Tarn. JMn-'mbtl teats have an unpoatant 

place in mental meaniremem because Aej offer a npid approxiixuttioa 
ai capacttiea under condidoos where exact testing is diffiiniit. A £ew 
outstanding ain^e n<m-verbal tests will be described here. 

a. Segtdn Form Board. T Hs h a b oard, mjyhich certain geo- 
metriad fi gu res hav e been cu t (t he figuim include a i«u:, "od^'cbrcfe, 
eriaQg^^mamond, square, etc.). S is required to |daee hlodu, fitdiq; 
these figures, in the appropriate recesses. There are many revisions of 
this test by Goddard. W it mer. Sylvester . Pintner and Paterson, and 
odrers. Similar fiinn boards have been devised by Dearborn, Ferguson, 
Kent and Shakow, and others. llie._teKJs -arranged 4or grsatec ^liL 
ficul ty (for various ag e le vels) by c utting the^Mocks into two or more 

e^sea^ 

b. Heatv Picumal Com pUtton Tests. In these tests, iiKompIete 
fHCtures are presented to S. He is required to select the best of a number 
of pieces and complete the picture. The Knox Ship Test, The Mare 
and Foal Test, and many others, follow this procedure. 

c The Ma mktn and Feat ttre Brofile Tests. These are s mal l human, 
figures j orTIm to pieces of varying, shapes which are to be assembled 
by S. 

d. Kohs Block Design Test. A number of many colored cubes 
are used by S to construct" repicas of designs painted on cards. 

e. Knox Cube Test. The examiner taps on blocks in a certain 
sequence and S repeats the sequence as he remembers it 

L Portet u Maxe Tests . A serj es of p ayer and pe ncil in ayxci has 
been de^opd for the non-verb^ measurement mtelligence. The 
mazes may be used separately as a measure of intelligence at a certain 
level, or in serial order as an age scale. 

2. Non-vbxbai. Batteuxs. Groups of form boards and other noo> 
veriial tests are assembled into batteries. Healy and Fernald (1911) 
and Knox (1914) prepared non-verbal batteries id. tests, but dre earlknt 
general intelligence bttiery, tamping non-verbal reactions, was the Army 
Performance Scale (1917), which was developed by the psychologitts 
in die Army during the World War. This battery indurm ten tests, 
as follows: Tlie Knox ^p Test, the Manikin and Feature Pn^le Teats, 
the Knox Cube Tests, the Goddard Cube Construction Tests, the Dear- 
born Form Board, Terman’s Memory from Designs Tests, the I^git- 
^mthol Substitudmi Tests, The Porteus Mazes, a Picture Arrangement 
Im, add the Healy Picto^ Competion Tests. 

The most widely used performance scales today are the Pintner- 
Pttetson Performance Scale (1917), and the Arthur Point Scale of 
Performance Tests (1928). For measurement of young childroi, the 
GeseU Scale (1925) and t^ Merrill-Palmer Scale (1931) are ea t e nai veiy 
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used. The Pintner-Paterson Scale consifls at seven torm bouds^ the 
Manikin Test, the Feature Profile Test, the Ship Test, two Pktuie 
Completion tests, a Digit-Symbol Substitution Test, Goddard’s Adapta- 
tion Board, and the Knox Cube Test. 

C VaAol Cmp TosIb 

Individual tests are limited in their use, because one examiner is 
required fi>r each subject to be tested. Group tests were devdoped by 
Ods and others about 1914 oveicome^this diAcult]u_These tesb 
usually combine the speed and power £a<^ uTmeasurement. 

Gr oup Alpha (1917), which was devised by the 

p sychologis ts ia_lbcL,lLS,-Axiny, is the eariieit,_and best Igoinm battery 
of verbal group tests. It is co mposed of 212 items in eight suh tesa^jg 
billows: Test 1. Following directions. Test 2. Arid imetica l computation 
and reasoning. Test 3. Common sense. Test 4. Ssugisaiess and oppo site- 
ness of pairs of words. Test 5. ^ramHed Test 6. Amhnietical 

completion. Test 7. Word xclatioiuhips. Test 8. Infocm atioo. Several 
revisions of Army Alpha have been prepared, and pracdcally all other 
verbal group tests, at which there are several hundred, are patterned 
after this test. Among the verbal group tests most widely u^ today 
(in addition to Army Alpha) are: TheJ[£rmaa_X5lQUJ^^ (1920), 
The National Intelligenoe Tests (1920), The _05U. Giniip-JIattv ^ 
which there are several forms for d^crent uses and different age levels 
(1919), The Ku hlmann - Anderson Tests (1927), and The Henmon- 
Nelson Tests (1932). 

D. Nsn tsnggnji (asn voskal) Csaop Toola 

As with the individual non-verbal tests, the non-lan gua g e group 
tes ts are desig netLJor Ulitciates, childrsa,_and p^en not possessin g 
adequate language hKilities. Several non-language tests were antonbled 
by Arm y psyc hologisti to form a battery k nfwivn as G rou p F. xami natio n 
Beta (1917). *^ e Army~B^ Is composed of seven sub^tots as f^ows: 
Test 1. Maze tests. Test 2. Odm-onalysis, Test 3. Lct^ arrangement 
seriet ( V-O), Test 4. Digit-^nabel ^b^tudon. Test 5. Num ber cl^dt- 
ing. Test & Pictorial . compirtion. Test 7. Geometrical coo^ructioas. 
Other group tests used at the present tune Include The 

Pintner Noii4suiguage Tests, Myers Mental Measure, Haggerty-Ddta I, 
The Porteut Mazes, The IntcmatitMial Group Test (Dodd and Brigham), 
and The k^chigan Non-verbal Series (Greem). Practically all grmqi 
tests fcH' the pre-«chod and primary school levels are non-verbal tests. 


Tests of intelltgence have been devdoped for exceptional groups, 
sttch as the blind a^ the deaf. 
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1. Tct Buhd. Irwio (1915) adapted The Ooddaid Revinoa of 
the Btnet-Simoo Test for testing dM blind. Odber important inteHigOBoe 
t«ts for the blind are Hays' (1930) adatpuedoa of The Stanford Reviston 
and Sargent’s (1931) adapttdon ci 'Ilw Ods Classification Test. 

2. Tm Dbav. Any noa4anguage p er formance test may be used 
without change in the mcMurement (tf intdligence of the de^. 

3. OrHsa Special Groups. Special tests have been constructed 
for measuring the intelligence of: (1) children having sensory defects 
(Bappert 1922), (2) illiterates (Doll 1926), (3) delinquents (Femald 
1912, Heuyer 1927, Healy and Bronner 1911), (4) feeble>minded and 
backward children (Goddard 1911, Huey 1912), (.5) the mentally dis- 
turbed (White 1910, Hart and Spearman 1914, Babcock 1931). 

VI. INTILLICIHCI Tim PM SCHOOL USI 


Intelligence tests have been widely used as measures of capacity 
for success in school. Hundreds tesu have been prepared for this 
purpose. Tests are available for measurement at all levels from the 
kindergarten to pntfessional schools. 

A. Taati far Cnulaa I fa VIII 

Tests used for kindergarten and first grade children are generally 
non-verbal group tests such as The Cole-Vincent Scale for School 
Encranu, The Pintner-Cunningham Primary Mental Test (1923), The 
Detroit Primary Tests (1924), The Prcsscy Primary Tests (1922), and 
The Kuhinuinn-Anderson Intelligence Tests (1S^7). These tests are 
c o mpoaed of {^ures (in some cases letters and words) and the children 
mark the picture according to directions read by the examiner. The 
Pintner-Cunningham Primary Mental Test is composed of seven tests 
as fallows: common observation, esthetic differences, associated obiects, 
discriminadon of size, picture parts, picture completion, and doc draw- 
ii^ The Cleveland Kindergarten Cfaissifica t i o n Test is prepared for 
use at this level as an irulividual examination patterned aft^ the Binet- 
Shnon and performance tests. 

The tests used in the hig^ gndes of the demoitary school (gndes 
IV to VIII) ate usually verbal group tesu pattenaed after the Army 
Alpha. lUnstrattve of the tests for dais levd of intelUgeiace are dae 
Dmoit Alpha (1924), Haggerty Ddta 2 (1923), McCatt Multi-Mental 
Seak (1925), Ike Nttkxaal Iiatdltgence Tests (1920), The Henmosa- 
Ndsoa Test of Meiatal Ability for Grades VII and \Tn (1922), and 
Tke K a Wm a nn -Andetaon Intdligenoe Tett (1927). Non-xeihal mMerMl 
it ocawonaBy used ka these tests. 
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The Knhlnuinii-Aiidenoa Tett it cneofed ei an tcde and 
can be uted for ail grades and i^es from age 4 to matmiiy. It naay be 
med at a group teto or at an individual eaaminatioo and is campoted 
of 39 sub^etti including both verba! and noa*vetbal material. 

S. Tatti far High Sth te h ami Cnllafti 

Measures of educational capacity for high schools and colleges are 
combinations oi iateUieenoe tests a^ tests of educational accomplith- 
ment. They are verbal group, speed testt and are uted for sectioning 
dasset and as college entrance examinations for selective admissions. 
Tbey are patterned after the Army Alpha examination and leading 
tests for diis level are the Tennan Group Test (1920), The Henmoo- 
Ndstm Test of Mental Ability (1932), The Sdf-Administeriag 
Test Mental Ability (1922), llie TtMundike Intelligence Examina- 
don for High School Graduates (1920), The American Councfl on 
Education Psychdogical Examinadon (1919 and following; also caOed 
the lliurstoiie Psychological Examination), and The ThwiKlike 
CA.VD. Examinadons (1927). The CA.V.D. Examinadoos are tests 
ed sentence compledon, arithmedc, vocabulary, and direcdons. In addi- 
tion to the tests named abo«ve many colleges have developed tests to 
ht their own special requi rem e n ts. 

C. Tasla for Pmlasslswal Id i ssis 

Many professional schools (medical schools, bw schods, teaclwrs 
colleges, etc.) use tests for the sdecdon of students. In most professional 
schools <Kke or more of the tesu for the high school and college level' 
are used. Special tests, such as The Medical Aptitude Test (Moss), 
The Stanford Educadooal Aptitude Test (Jensen), The Juristic Apd- 
tude Test (Roback), and the Journalistic Apdtude Test (Moss), have 
been devised, but except for the Medical Apdtude Test, they have not 
had wide use. 

vil. AnrruDi tbtss imasurb or ooncriti 

(MKHANICAL) INTILLICINCI 

Tests for die measurement of specific capacities, sudi at music, 
mechanics, and art, are called tftitiijc tetu. Apdtude tests ate pre- 
pared as individual or group examinadoos; they are composed of eidier 
verbal or non-language materiab; and they are administered as bodi 
speed and power tests. 

A Tasla al M asIss I ApNtaia 

The most tmponant oomribodon to the measurement of ‘musical 
tateitt* is die battery of tests devised by C £. Seadioce (1919), in whidi 
ha divided geoeial apdtude into ax specific capacities, naiiidy: 

dtaoimuittian of pitdi, ducrimiimdoo of inieittity, chacriaatiiatioB of 
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tune, s{q>fed«tioii of cootananoe, tonal monory, and memory of rhythm. 
The tests are admimstered by {^looognph records. The pitch discrimina- 
tioo test is illustrative: two ttmes are |Hayed and S reacts by indicating 
whether the second ttme is higher or lower than the first. The scores 
on the six tests are plotted as a musical profile. The Kwalwasser- 
Dykema Battery (1927) consists of ten tests similar to the Seashore 
Series. Persons sctuing high on these scales have ‘musical talent.’ 

Other tests of musical aptitude have been devised by Hillbrand 
(1923), Hutchinson and Pressey (1924), Kwalwasser and Ruch (1924), 
iCwalwasscr (1927). These are all ‘paper and pencil mats.' Hillbrand’s 
test measures sight-singing ability, while the others are tests of musical 
accom(dishment or musical information. 

t. Tosla of CaactaH (Madusdeal) latiWgiass 

‘Mechanical talent* is measured as a uniury aptitude or a group 
of rdatively independent capacities. It is comparable to general abstract 
intdligeiKe and may be thought of as general concrete (mechanical) 
inedligence. 

1. Mbchanical A m t ub e Tests. The first tests of mechanical 
apdtude were devised by Stenquist and used in the U., S. Army in 
1917-18. The tests arc of two kinds, namely: assembly tests and paper 
and pencil tests. 

a. The Assembly Tests. Stenquist’s AssemUy Tests consist of a 
number small objects, such as a bicycle bell, a door lock, a ntechanicai 
pencil, and a paper clip. These objects arc taken apart and S is required 
to assemUc them under standard time limits. Toops (1923) c^tsed 
an Assembly Test for Girls, which included the stringing of beads, 
lacing cards together, and similar manipulative tasks. The Minnesota 
^MOal Relatitms Test (1930) is a form board into which S fits variously 
shaped Uocks. 

b. Paper and Pencil Tests. There are many tests using picture 
comparisons and picture completions (Stenquist, 1923; O’Rourke, 1926; 
MacQuarrie, 1927; Baker and Crockett, 1929) for the measurement 
vi mechanical aptitude. The multiple choice revision of the Minnesota 
Paper Form Bo^ (Likert and Qiuuha, 1934) consists of a seriei of 
problems of geometiica! and spatial relations. 

2. Mechanical Aptitude Batteeibs. Mechanical apdtude turner- 
ies (of general concrete intelligence) are prepared in a manner similar 
to fantteries of general abstraa intelligence. The Minnesota Mechanical 
Ability Series (Paterson, Toops, Anderson, Elliott, and Heidbreder, 
1930) IS such a betteiy of texts, which it based on the assumpdon that 
mechanical apdtude is a group of reladvely independent capacities. 
This hattm ctmsists of six tests: (1) a revtsioo of the Stenquist 
AaMmhty 7m, (2) packii^ blodcs into a onaO boot, (3) sorting cards. 
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(4) a leries o£ spatial perception form boards, (5) « paper and pencil 
test of spatial relations, (6) an inventory design^ to measure the me- 
chanical interests of the subject. Persons scoring high on this battery 
have ‘mechanical talent’ or concrete (mechanical) intelligence. 

C Taata AftMc A yHt nda 

Tlie measurement of artistic afXitudc has received but litde atten- 
tion. Of the tests developed, the Lewerenz Test of Fundamental Abili- 
ties of Visual Art (1927), the Meier-Seashore Art Judgment Test (1929), 
and the McAdory Art Test (1929) arc most important. All of these 
divide artistic aptitude into several capacities as in the Lewerenz Test 
which is composed of nine sub-tests: (1) r«:ognition of proportion, 

(2) originality of line drawing, (3) observation of light and shade, 
(4) knowledge of subject-matter vocabulary, (5) visual memory of pro- 
portion, (6) analysis of problems of cylindrical perspective, (7) atulysis 
of prt^lems in parallel perspective, (8) analysis of problems in angular 
perspective, (9) recognition of color. An artistic profiie of the nine 
capacities is drawn and persons standing high have ‘artistic talent.’ 

VIII. SOCIAL INTtLLICtNCt TBSTS 

The measurement of general social intelligence has received but 
little attention. Moss, Hunt, and Omwake (1925) devised the George 
Washington University Test of Social Intelligence. It is designed for 
use with adolescents and adults and is composed of five sub-tests: judg- 
ment in social situations, recognition of the mental state of a speaker, 
observation of behavior, memory for names and faces, and sense of 
humor. Scores on this test are found to be related to: (I) sociability 
and social activities of college students, (2) ratings for social adaptability, 

(3) ratings of salespeople (Hunt). 

HL TKT SOOAIS AND NORMS 

Test scores are expressed as ‘points’ or as ‘ages.’ 

A. Patat Sciama 

A point score is the total number of items correctly answered. The 
point score is varied sometimes as in scoring true-false tests by sub- 
tracting the number of ‘wrongs’ from the number of ‘rights.’ 

•. Manlat A«o <M.A.) 

In revisions of the Binet-Simon Examination, and some other tests, 
the problems are arranged by ages. 'These are called age scales and the 
first age scale was devised by Binet and Simon in 1908. The scon is 
the age at which one answers the problems correctly. Each proUem is 
etjual to a certain number of months. A score on the Stanford-Binet 
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EnmioatioQ fnigfat be expressed es 5 ytua 2 rntmths, indicating that 
the diild’s perfonnanoe on this test is equal to the average perfonnanoe 
of other children 5 years and 2 months of age. Such a score is call^ 
the menud age. The M. A. is a statement of mental maturity. 

C laNWgMisa QeaHa— (I.Q.) 

The ratio of the M. A. to the life age or chronological age (CA.) 
is called the intelligence quotient (I.Q.), which , was-£rst- suggested J>v 
S tem in 1912. It is a statement of relative brightness. The I.Q. is 
obtai[ti^ l>y di viding th e M.A. bjf the C.A. and multiplying by lOQ to 
remove d^umla. Thus a child wHo^was born on March 1, 1929, an3 
scored 6 years mental age on the Stanford-Binet Test on March 1, 1935, 
wcHild have an I.Q. of 100. His mental age and life age are equal. 
On the other hand a child of 6, who scored 10 years mental age, has 
an I.Q. of 166. His mental maturity is far ahead of his life age. An- 
otlwr child of 6, who scored A years mental age, has an I.Q. of 66 His 
mental maturity is far behind his actual life age. In general, I.Q.’s 
between 90 and 110 are usual and indicate average intelligence. ^Q-’s 
ab ove 1 10 indioite mental acceleration or superior intelligence, and 
I.Q. V below 90 indicate mental retardat ior^ or inferior intelligence. 

O. Nmh 

Norms are standard scores of normal or average development. The 
norms for an age scale are the mental ages for the standard problems 
of each age. Point scores must be interpreted by reference to norms. 

1. PaacENTiLE Norms (%iles). A score of 168 points on the 
Army Alpha has litde meaning until one knows that it is exceeded by 
only 35 percent of college sophomores. When scores are expressed in 
percents of those exceeding each score they arc called percentile norms 
{%iles). There follows a table of percentiles for scores by high school 
graduates on the Otis Self-Administering Test of Mental Ability, which 
illustrates the use of percentile norms. 


Otis S-A Score 

Pereeahlc 




67 

90 

(exceeded 

b\ lOV. of h 

iigli schcM)l ..rail nates) 

60 

75 

( •' 

•• 25% " 

) 

54 

50 

{ •• 

•• 50% “ 

) 

46 

25 

< 

... 75 .. 

) 

40 

10 

( •' 

•• 90% " 

) 

2. GaAjMi Noems. 

In the same 

way, a score 

of 41 points on the 


Pintner-Cunningham Primary Mental Test has value only when one 
knows that it is the average score for children in the second grade in 
school and that scores of 30 and 46 are the averages for the first and 
third grades respectivdy. Average scores for various grades are called 
grade norms. 
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3. Act Nomiu. Similarty, avenge tcoies for various ages a» 
caUed age norms. The 'meotal i^* is an age luxni. 

X. MUAMLITY AND VAUDITT OV TUTS 

Two essential criteria oi a test are; (1) h must measure what it 
is claimed to measure (validity) and (2) it must measure consistendy 
(relutbdity). 

A. VaMDy 

The extent to which a test yields a true measure of the performance 
it is suf^osed to measure is called the validity of the test. For exam^, 
a test developed to measure educability at the college level is valid if 
from the test scores one can estimate the grades which a student will 
make in ctdlege. If the test scores are not related to the grades received 
by students the test is not a valid measure for predicting coU^e 
s^olarship. 

•. llaHaMHiy 

The extent to which a test measures cmuistently (regardless of what 
it measures) is called the reUsMlUy of the test. For evampU, if a test 
is administered to the same group of subiects on two diflerent occasions, 
say a month apart, the relative standing dl the members of the g^roup 
should be approximately the same at both times. If there is nuum 
shift in the ranks of the individuals taking the test on the two occasions 
the test is not a reliaUe measure of the performance. 

XI. MmTAL CaOWTH AND THI PUmCTION Of MINTAL LIVB. 

In tellig ence as capacity develops un^ imturity. Yearly tests of the 
same chilmu, with the same tests, show dut higher scores are made 
at each succeeding year (Baldwin and Stecker). Children six years of 
age aiuwer m<MV quesdoos dian they did at five. Growth is Ulustrated 
by testing children all ages and tabulating the scores by ages. The 
average score of ten year olds is higher -than the average of nine year 
olds, the average of nine year olds is higher than diat for eight year 
<dds, etc. (Termaa, 1916). 

A. Cra wth Cusvaa 

The curve of mental growth u a It^arithmic curve characterized 
by negative accetenuion. Heinis (1926) derived the formula for the 
curve of mental growth (y) as fellows: 

where: ^ and d are constants 
e is the natural log 
z is age 
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Mental g aMiok-seetm to be. complete the time the avccage in- 
dixiduaijwhes hh_ siit^htfi! bicShd^y^TcrmaiU-l^lih Eight een yea r 
ol ds, twenty year old s, or twentvrfivc ycgr_.olds,, dp not tnaktL hi gher 
scores on intelligence tests than do sixteei^ year olds. For this reason 
intelligence is said to have matured for the jj'crage individual hy~the 
age'^suctecn. In fact^ nxjiny investigators have found that the'averagc 
growth^ is eomplete by iourteen or fifteen years and they hold that 
sixteen years is too high a figure for average menul maturity (U.S. 
Army results). Thus fourteen, or fifteen, or sixteen, is used as the 
maximum age for the computation of the I.Q. 



Figure 9 The Crenoth or Mof%rotton of IntflUgcnce 
These curves illustrate the relntiou nf i/icrease<i in 
intcihgence (Capacity ,*i« measured hy M A > t'* 

increases in age (C A ) After 14 to 16 years C A 
the curve stays level until late maturity, then it 
gradually decreases The curves mdirate growth for 
grtiups of 8U|>cri<»r. a^eralre and inferior siihjec’s 

Children of superior intelligence start at a higher level and con- 
tinue to be higher throughout the entire period of growth; similarly, 
the inferior start lower and stay lower to maturity. 

B. Corractioa «f Hm I.Q. for Pradictioo of Montal Crowtfi 

The I.Q., which is the ratio of M.A. to C.A., is used often for the 
prediction of future mental growth. While it is fairly constant from 
age to age, the I.Q. docs not ukc into consideration, as a predictive 
measure, the changes in the growth curve. The more a ccurate rap o 
for the^p rgdiction of mental growth ^ is jh iu-Fermitg/ Constant (P.C.) 
oLHwnis (^1926J^_P.C, is the ratio of tested age (M .A..)^ corrected by 
HeiaisLiormula for ment^ growth, to life age (C.A.), corrected 
tl^ sanje-Tommla. 

The P.C. is more constant from age to age than the I.Q. Mental 
ages for four groups of subjects predicted from the I.Q. five years in 
advance were in error by 1,5 years while those predicted from the P.C. 
were but .2 of a year in error (Riley, 1930). 
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XII. THI OISTMtUTION OT INTIUIGINCai 

Extensive testing of large numbers of persons with the same environ- 
mental background (c.g. approximately equal social, educational, racial, 
and financial status) and equal in age has led to ceruin generalizations 
regarding the distribution of intelligence. 

ftwIVM^VIftOT W IwOTiMNij WffffmiW 

It was found early that measures of anthropolqgical and physical 
characteristics were distributed according to the normal ^bability 
curve. Measures of intelligence are likewise normally distributed. 
People cannot be classified as intelligent or unintelligent; it is a case 
of more or less. 



Figure 10. The Normal Distribation of Intelligence 
Test Scorct. This figure (broken line) shows the dis- 
tribution of scores made b; 6,S20 nine year old children 
who took a 100 item inidligence test. Scores ranged 
from 16 (the lowest score) to 85 (the highest score). 
Fifty percent of the group (3.260)r scored between 
S3 and 57 as indicated by toe cross-hatched area. Two 
percent scored below 30 and two percent scored abose 
70 as indicated by the dotted nreaa The average score 
for the group was 50, indicated by the vertical line M 
(the wwaa). liic solid line indicates the shape of the 
theoretical normal distribution curve which would be 
obtained if all nine year olds vrere tested. 


The normal curve is bell-shaped and bilaterally symmetrical on 
each side of its central tendency, the mean. Just as many individuals 
possess intelligence above the average as below it. Starting with the 
lowest score on an intelligence test there is a gradually increasing num- 
ber of persons making each score until the average scc»e is reached. 
Then the number of individuals making each score above the average 
gradually decreases to the highest score. 


ft. Tlw Ranf* latuWijwica 

In any large unselected group of persons a wide range ci intel- 
ligence is found. The person ma^ng the lowest score is very low in 
comparison with the one who makes an average score. Similaiiy, the 
highest scoring individual is very high. The ratio of the highest seme 
to the lowest score, in a distribution from a large unselccted group, U 
roughly as 3 to 1. 
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A normal distribution of intdligence, such as the frdlowing, it 
found for dw total p(^ulation. 

Percent of the total 


l.Q. Range 

dutribui 

Below 70 

1% 

70-79 

5% 

80-W 

15% 

90-109 

58% 

110-119 

15% 

120-129 

5% 

Over 130 

1% 


Although some writers present slightly different figures they are not 
found to deviate by more than a few points in any class and practically 
all agree in the highest and lowest classes. These results are based on 
I.Q.’s from the Stanford-Binet test. 


0. DI rt rii ut lssi of Scoroi fteas G«o«o TosIb 

Results of group testing show the same wide range and normal 
distribution of scores as found on individual examinations. On the 
Army Alpha test, for instance, college freshmen score as low as 100 
points and as high as ISH). Less selected groupu range from 10 to 203. 

1. Tho 'Typo* ‘nooty 

There is a popular belief in ‘psychological types.’ Early in the 
history of psychdogy it was thought that people could be classified 
into well-d^ned noups or ‘types.’ The normal distributions of scores 
on tests of psychaogical activities have cmphasir-cd the fallacy of this 
theory. For such a theory to be valid a distribution of measures would 
have to be multimodal. Such distributions are not found except where 
groups of people are selected from the extremes of a normal distribution. 
For example, the classification of people into intelligent and unintel- 
ligent types is accomplished by naming various segments of the normal 
distribution curve. 

XIIL LXVRJ or INTILLICINCI 

The meaning of the scores obtained from intelligence tests is shown 
by the distribution of intelligence quotientt. The hidlowing dassifica- 
tion has been proposed: 


t.Q. Range Clatnfcarion 

Below 70 Fecbtcminded 

70-79 B..r«l«Tlinr 

M-89 Backward or Retarded 

90-109 Normal 

110-119 Accelerated 

120-129 Bright 

150-139 Very BriglK 


Om 110 Ucniut or Ncsr*<^us 
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A. UiUtwOmitimm Itwih) 

SdectioQ of tbe feebleminded requiring imtitatiooal cue u de> 
pendent in a luge measure on intdligence, but it it based alto on odier 
ac^osdve and social criteria. One wbo hu an I.Q. of 68, for enamplr, 
is not confined to an institurion for the feebleminded unless Kit adfust' 
rnent in his environment justifies the procedure. 

Individual difierenoes among the feebleminded are wide and three 
sub-classes of amentia are defined. 

1. Mobons. Morons ate die superior feebleminded. Morons have 
intdUgence tpiotkots between 50 and 70. For adult persons this is 
equivalent to a mental age of 8 to 11^ yean. 

2. IisBBCiuu. Imbeciles are lower in intelligence than morons 
and have I.Q.’s between 20 and 50 (adult M.A. of 3 to 8 years). 

3. Idiots. Idiots are the lowest in intdligenoe, having l.Q.’s be- 
low 20 and, as adults, nKntal ages of less than 3 yeui. 

The feebleminded are capable of earning a living and caring lor 
themselves only under very favorable circumstances. They cannot coin- 
pete cm equal terms with their more normal fellows and seldom manage 
thejr a:^irs with ordinary prudence. The intelligence trf the feeWe- 
minded is over-rated frequently by normal people. 

The high grade moron usually can comf^ete the first three or feur 
pades of elementary school but fails frequently and is con si der ed stupid 
his teachers and fellaw students. The imbecile cannot leam to read, 
spdl, or do arithmetic. He seldom acquires mudi of a speaking vocabU' 
lary. With very careful instruction be may leam simple motor tasks. 
The idiot is of learning to any nodoeable degree. He requires 

dose supervisimi and care in such simple habits as eating, dressing^^imd 
cleaning himself. His behavior is on a very primitive level and speech 
is sddom acquired by tbe idiot. 

B. laasitar IwNlNsass 

Intelligence quotients of |20 and above iadicaie superior intelligenoe. 
This indudes about 6 percent at the population. intdiligence of 
the superior is usually under-rated by normal people who sddom 
realize what superiors ace capable of doing. 

HoUingwooh (1916) deicribes tbe accomplishments of a child 
Sjrean ukM m^ths of age with an I.Q. of 187. He was. in. the eig^ 
^;is3e in s^qol and had a good knowledge high school mathemarics, 
*4j8!^tl «nd geometry. He read or ctmversed in Latin, French, Gennan, 
punish, ana Italian. He aiao knew the Gredt alphabet, some Hebrew 
and some PortugueK. He knew most of the astronomical consedla- 
tions and was interested in, and adept ^at, history and nature study. 
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OINIkAL MYCHOLOCY 


Most men who UseL_becamt. CJOLoem _a>„jcimUs*s» jahjlosoptiert. 
an«i~-w«lefs-4iit eie , as_<bjl^cej>j J'S.OL-.SJjperior jnd^ would have sporeJ 
very hiflbLoa intellig ence t^sts (Cox, 1926). Contrary to popular opinion, 
superior children are likely to be taller, heavier, and in better health 
than less gifted children (Terman, 1925). 

XIV. CROUr DimXINCIS in intillicinci 

Society is formed of many social groups and the question of group 
dificrences in intelligence has received considerable attention from psy- 
chologists. Overlapping of groups is common and often the ranges 
of different social groups arc equal where the average scores for the 
groups difier. Although groups difler there are greater difEercuces 
among the individuals in the groups than difiercnces between the groups. 

A. Sax D W fa i aa c aa la laNlMgiaes 

ISjo .appreciable sex dificrenccs m intelligence exist. Boys do excel 
gi^s on of arithm etic, reasoning, spatial relationships, etc., while 
gul$ excel on testa of memory, etc. Terman (1916) found that girls 
were slightly better than boys in general abstract intelligence until the 
age of ii, but trexn then on there was no diBcrencc. This early dit- 
fcrencc may be a function of the earlier and more rapid maturation 
of girls. Co^ege meo were found to have slightly higher average 
scares chan college gtrU on mtcihgence tesu such as Army Alpha (Hill 
et. al., 1919; Arps and Noble, 1921). On the other hand, Boynton 
(1926) found no sex difference.- 

Differences in the intelligence reported here for various racial 
groups are to be interpreted with certain reservauons. Errors in the 
results of studies of racial difierences are likely to arise because: (1) 
Tests, developed for use woth individuals of one racial group are noi 
always equally applicable to measurement of other groups. (2) Some 
raeU groups are at a disadvantage because of language dehaencies. 
(3) Tlie groups tested may not be represenuuve samples of the total 
racial group considered (the sampling error). 

1. Bstwesn Whites and Nboxobs. Comparisons between grouf» 
of whites and negroes, born m the United States and of equal chTono- 
logical age, show that, only 25 percent of negroes equal or e^jceed the 
medun score of the white groups. The average l.Q. of the negroes is 
ahobt 85 and of.lhe whit^is jah^ 100^ These results have been loond 
with twth verbal and non^verba) tests. Thg_aycfage_ .LQ. of negro issi 
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lepe ittulentt 1^* whflc vrmgt Ux ooU^ ttudents 

(JDifinick, 1920). The percent ol nqprjo. firedunen in fc^ 
negro co Uege» virhich cqM4lli^ or e xce ede d the medico scorqt m d|e 
same test a£.whice iteshmcn in white collides were 9^ 10, 12, 18, 23, 27, 
and 43 (Price, 1929). Comparison of the distributicms of scores on 
nine tests of abstract intelligence for a group of students in a negro 
ccdlege and students in a white cc^ege show t^ the percent of negroes 
eq ualling or exceeding the median score for the whites on the various 
tests was 28, 30, 30, 33, 3^ 40, 45, 55, and 57 percent (Graham, 1930). 
In general, difierences in intelligence found between whites and negroes 
ffvtM' the whites. This may be a r^ social group difierence, or it may 
be due to unequal opportunity in the training upon which the tesung 
is foundetL 

2. Ornaa Racul Gaoups. Other racial groups, such as, American 
Indians, Jews, Mexicans and Orieruals, have been compared with the 
white population. 

a. Amerinds. The average I.Q. ot Amerinds (American Induns), 
when measured by verbal tests, is about 85; but when measured by non- 
verbal tests the average is about 95. Full blooded Indians are some- 
what lower than Indians having some white blood. 

b. lews. In the United States, and in England, the average I.Q. 
of Jews is three or four points higher than the standard of 100. A 
greater portion of superior children were from Jewish families than 
might be expeacd from the percent of Jews in the total populaucHi 
(Terman, 1925). 

c. Mexicans. Mexicans in the United States arc inferior to whites 
on practically all tesu. 

d. Orientals, Orientals in the United States and Canada are 
about equal to whites on practically all tests. This is particularly tryc 
when measurements arc made with non-verbal tests. 

3. NcutnuaN and Southsen £ua(»>aANs. Immigrants from north- 
ern Europe are about equal to native whites in the United States. 
Immigrants from southern Europe arc slightly infoior to native white 
groups. In Europe, the northern Europeans are slightly superior to 
the aouthem Eurt^ieani. 

Surveys ci the tnielligeoce of persons engaged in the various occupa- 
tions have invariaUy shown that the professional groups score high, rise 
sluUsri-Jtnuiei. and ttehni^ wd deric^ pccupatttms in riie miriffie, 
«Ad. ri»e unsk Ujed t rades , tradesimm, and labocers tcouc low. 
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The Army Alpha tests, administered to soldkn during die Worid 
War, revealed the following occupatitmal d^renoes (Yerkes et. al., 
1921): 

Uedim Store 


Oetupatiom {Army Alpha) 

Laborer M 

Farmer 48 

Miner 49 

Teamster 50 

Tailor 53 

Barber 55 

Baker 59 

Machinist 63 

Auto Mechanic , 66 

Plumber 66 

Policeman 69 

Electrician 80 

Telegrapher 84 

General Clerk 95 

Bookkeeper 100 

Mechanic Engineer 109 

Draftsman 114 

Stenographer 115 

Civil Engineer .116 


0. 




The average intdUiggence^il ekildxm Ir^ homes of superior social 
and ecooomie status is Ugher than that of children, irsm average homes. 
Thej^enmee is from 5 to 7 points. Children from distinedy in- 
ferior homes are about the same amount lower than those from average 
homes (CoUings, 1928). Intelligence may be thought of as one of the 
causes of socioecontMnic status. 


I. C aaj mp li lBa l Lscatiaa aad !•»•■■■■•§ 

For the mcasuicmenu reported there seem to be slight didcreDoes 
in intelligence levels of children in various sections of this country 
(Woody). There also seems to be a slight intcUigence advantage of 
urban over rural children (Baldwin). These dlBerences may actually 
be due to racial, economic, or other discrepancies in the groups. 


XV. MUNQUBin AND CRIMINAU 

The intellectual levid of ddinquents and criminals is not definitely 
estabiished. The popular notion, perhaps based on eariy investigations, 
that a very large pcHtion of ofeiden are mentally d^cient has not 
been suppocted by recent experimental studies. Rmults of studies of 
del i nquents and mminals must be interpreted with certain reservations; 
(1) perluqM a greafier percentage of t^ less intelligent oBenders are 
appidiended, and (2) repeated ofienden are mote likely to be in- 
carcerated. Knee studies are usually made on inmates of institutioas 
die experimental groiqi ia not an unirferted sample of oAmders. 
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Various iovesdgtfors have £muul the average I.Q. o£ groups of 
ofieaden to vary fmm 80 to 90 for diAreat in^hutions. Healy and 
Brooner (1926) report an average 90 for 4,000 repettcd juvenik 
driinquents and SuDhran (1927) found the same average for inmates 
o£ a boys’ reformatory. Root foiuul an average I.Q. o£ 76 &tc 1916 male 
adults in a penitentiary and Adler found an average of 78 for boys in a 
reformatory. Practically all other investigators, especially in recent 
years, have found averages bet ween 80 and 90 I.Q. 

i. PaaMaarta 4s iwass Aaisag OHmtdtn 

Early investigators found high percentages of feeblemindedness 
among delinquent and criminal groups. The percentages vrere: 93 
percent (Hill and Goddard, 1911), 89 percent (Bridgman, 1913), 66 
pe r ce n t (Pyle, 1914), and 9 to 11 percent (Bronner, 1914). In gexu^, 
later invesdgaton have found much lower percentages, as: 4 or 5 per- 
cent (Boynton, 1926), 7 percent (Miner, 1918), 8 percent (Burtt, 1925), 
31 percent (Adler, 1928), 13 percent (Healy and Bronner, 1926), and 
21 percent (Oseretzky, 1928). Hie more favored estimate of the propor- 
tion of mental ‘ defectives among offenders is about 20 percent. This 
percentage is much greater than that for the feebleminded in the meal 
u n s d ec ted population, which is given by Doll as one percent. 

C, Typo of GHmm 

While the evidence is not oondusive, there b some condatioo be- 
twem the type of offence committed and the intelligence of the offender. 
Embezzlement, fraud, robbery, and forgery are offences of more intd- 
ligent persons than are arson, sex offences, and folonius assault 
(Murdiison, 1926; Merrill, 1926). 

XVt. SUMMARY 

Intdligqioe, tiien, n»y be thought c€ as a capacity for learning, 
thinking and adjusdag in new sitoatioas. It b a isative capacity and 
b jxob^y a oondate of structural and Functional characteristics of 
die organism. Three lunds’ of intdligence: abstraa, craicrete, and 
sodbU «I9 differentiated for the practical purposes of measurement and 
tests for these general oapachies, as wdl as for numerous special capad- 
ties, are available. Teste are standardized e:qperimente. They are used for 
the quantitative cstimatton of amount of intdligence (capacity). 

Intelligenoe b the capacity fm devdofnnent; learning b a process 
of devdopmenc. 
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LEARNING 
iNTiatATm Acmm 

Learning may be viewed as a change in stimulation (condititmed 
stimulus) or as a change in reaction (reorganized retuxion), as dc' 
scribed in Chapter .III. It is psychological activity (behavior) in de~ 
velopment. It is a proccss^ of integration which increases the likelihood 
that a given reaction (frequently referred to as response in discnssions 
of learning) will follow a given stimulus upon its repeddoo. It is 
defined as the perfection of adequate connections b et w een stimulus aisd 
reaction (integrative activity). 

I. FORMS OF LIARNINC 

Because of their disdnguishing chaiacterudcs, several krads of 
learning are described. 

A. NaUh 

When learned simultaneous or successive pattern reacdons haive 
become ‘automatic’ they arc called habiu. Some authorities make a 
distinction between motor habits and language habits. In fact all leans' 
ing that has become well estaUished, or has reached a high degree <d 
automaticity, may be thought of as habit. The ‘b^viorists* use die 
term to indude all learned reacdtms. 

B. M s w scy 

When the learning is laegdy implidt (verbal, linguistic, or 
symbolic), with relatively unobsc^able motor aedvity, it is spoken of 
as memory. Memory is described in four genetic stages (Dashidl). 

1. Acquisition— the organizadem and practice of the reacdons. 

2. Retention — the permanence or duration of the reactions. 

3. Recognition— a test of learning. The leanm is d)Ie to 
recognize previoudy learned material. 

Recall — another test. The ioimer reproduces the previoudy 
learned material. 

Theae Mepi are also called bjr some writen (Warren and Carmichad) 
iniprestion, retention, recognition, and revivu, retpectivdy. 

tf 
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Memoiy U fiuther described in tenns ei the metbeds ai w y eodo c - 
tioo of die leemiiy. 

1. Itate memory* — in which there ia avrfamin or exact litera] 
reproduction (as in monorizing the multiplication tables 
Of the alphabet). 

2. Kfemory for content — in which there is a reproductioo of 
certain dements of the total rituation. 

3. Memory for context— >in wbidi die learner reproduces the 
general ideas or meanings of the learning situation. 

C. The CandlHaaed Kas cH aa 

The conditKmed reacdon, or condkiooed reflex, described earlier 
(pages 51 S.), it a form of teaming. Many authorities hold that the 
conditiooed reflex is the essential mechanism of all learning, odier fomu 
of learning being no more than die (^ration of the principles of coodi* 
tiontng in oorapln situatioos. 

9* * M afac Laarahig* va. * M aat al Laamhif * 

In early experiments it was found that the course of learning was 
di&rent when die reactions saere primarily explicit and when they 
were implicit. This led to descriptions of motor and mentd (sonoetimet 
called language) lemming. Most authorities have abandoned diis dk- 
rinction as experimentally unjustified. 

Fmgetting is the converse of learning. The curve for the process 
of forgetting is approximately the inverse of the curve for the process 
of learning. 


II. MITHOOf 09 STUDYING UABNINC 

The experimentd tediniques for studving learning activity vary 
according to the learners used, die kind of troraing, and the type of 
teaming materials. In all cases, criteria of learning are ettabluh«l as 
stands^ of perfoction. 

The general criteria of learning are quantitative measures (d per- 
formance (accomfflishment), as indKated by amount, time (toeed), and 
errari (acenracy). Leaming is said to take place when (a) tne amount 
inoceases, (h) the time of a definite increase is reduced, and (c) the 
numlw of errors is reduced. Forgetting is iodkated when throe 
measures are in the opporite direction. The general criteria of leamu^ 
are applied as measores of both animal and naman leamiag. 
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1. SraciAi. CuTBUA or Lanouaob Lsasnino. Reail and rwogm- 
tkm are special criteria of ttmoimt of perfomiance and they are used 
as measures of language learning. 

a. Reeogmtiom. The matesial which the sulqea (S) has been 
learning is presented along with other material and S is reqttifed to 
indicate the items he recognizes as having observed before in the cac- 
periment. The hut that ^ is able to recognize the proper items is 
taken as evidence that a certain antount of l>arning has occurred. 

b. ReeaB, S is requited to recall or reproduce the material he has 
been learning. 

2. TRusHtHU Lbaznimo and Ovulbaznino. When a leactioii 
has been learned to the pt^ where die learner can make one eompleir 
errorleu repetition it u said to be learned to the threshold (threriiold 
learning). Learning which proceeds beyond die direshold is called 
operlecaning. 

5. Omia CaiTEBiA. Experimenters often set up other arbitrary 
crueria, such as 75 percent of perfec t responses, 5 consecutive errorless 
trials, a saving of time or trials on relearning after a period of time, etc., 
as the criteria of learning. 

t. Tasks (Matsriais. PraMsm) for Stodyiag Lsanihig 

Learning tasks are sam{des psychological suxivities, which are 
selected by experimenters to study the process of learning. Standard 
materials fm the investigation and measiuemcnt of the ex{^icit reaction 
in learning, which ^ used for both animals and human sul^ects, in- 
elude problem boxes, mazes, discrimination and flayed reaction ap- 
paratus. 

1. PaoauBC Boxxs. S u placed in a situation where he must 
leam certain reactiteu to escape confinement m secure other at y ropc i ate 
reward. This is a learning task. S may be required to pull die cor r ec t 
string or strings, to manipulate latches or levers, or to step on contacts 
in the flour in a certain sequence to solve the learning proUem. Measures 
of learning are the time required to solve the profal^ (a decrease in 
subsequent times showing the progress of learning), the number of 
errctfs committed (a decrease in errors indicating learning), or some 
similar measure. 

2. Mazes. S is placed in a starring compartment from wbidi 
he most traverse a path containing atls-de-sstc (blind alleys) to get the 
reward. The measure of learning may be rime, errors, or number of 
trials. Paper and pencil, or other *traci^ mazes,* are used with human 
sublets. 

3. DncansiKATKW AavAXATOs. ProUem apparatus is used as a 
leunittg tadt, in uribkh S must kam to make differential r eacrio Bi to 
(Afferent sensory srimnli, sudh as turning kft when co nf r oD ted wiA a 
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triangle and right if the stimulus it a circle> or the pressmg of a key 
with the right hand if a light is red and with the left hand if the 
light is green. Again, the required response may be to jump to a plat- 
form, or make a turn in a maze, etc. 

4. Delayed Reaction Apparatus. S may be placed in a ‘choice 
situation’ as a learning task, in which the reaction must be ddayed for 
a time after presentation of the stimulus. Hie measure is the maximum 
delay fcdlowing which the learner can make the correct reaction, or 
the percent of correct reactions following a given period of delay. 

5. Materials for Muman Subjects. Complex motor activities 
have been measured by such tasks as typing, telegraphy, and throwing 
darts. Complex language (symbolic) activities have been measured by 
such tasks as written or spoken words, non-sense syllaUes, picture 
comf^etion, abstracting common elemenu. 

III. ANIMAL LEARNING 

Knowledge of animal learning prior to 1890 consisted of anecdotal 
accounts of remarkable feats (Romanes, Mobius and others). Most of 
this information is inaccurate. The first rigidly controlled experimental 
studies of animal learning are credited to Thorndike (1898), who 
studied learning in chickens, cats, fish, and other infra-human subjects. 

A. WataMi't Clanifieatiofi of Looming in Animohi 

Watson (1914) distinguished several kinds of learning in animals. 

1. Motor Habits. Motor habits are learned explicit patterns of 
behavior. Watson makes two divisions of motor habits: (a) ‘motor 
habits in the narrow sense,' such as are involved in running mazes, 
and (b) manipulation habits such as the handling of objects and the 
solving of problem boxes. 

2. Sensory Habits. Sensory habits arc differential reactions to 
varying environmental stimuli, such as are involved in discrimination 
experiments. 

3. Delayed Reaction Habits. Habits of this kind involve very 
complex sensitivities and reactions, but the overt reaction is delayed for 
a period time. 

B. LMmiag at Vartow Levels of fM AmInmI EvelvtlMiary Series 

Experiments have shown that learning in some degree is poarible 
in animals at all genetic levels from amoeba to man. The cliief dif- 
ferences arc in (1) the complexity of the reception of ttimularion, (2) 
the complexity of the reactions that are learned, and (3) in the per- 
manence of the learning. 
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Representative studies have shown that amoeba learn to avoid a 
beam of light (Mast, 1924), paramecia learn not to ingest grains of 
carmine (Metalnilcow, 1912), tea-anemones learn to distinguish food 
from Alter paper (Fleure and Walton, 1907), earthworms learn to 
'run a T Maze’ (Yerkes, 1912), minnows learn to swim through simple 
mazes (Thorndike, 1898), pike and perch, after bumping their noses 
on glass partitions in an aquarium, will not attempt to eat minnows 
whi^ formerly were behind the partition (Mobius, 1873 and Triplett, 
1901), chickens learn to solve simple mazes (Thorndike, 1898) and 
to peck food accurately (Breed and Shepard, 1913), cats learn to escape 
from problem boxes by pulling strings and manipulating levers (Thorn- 
dike, 1898), white rats become proAcient at running mazes and solving 
problem boxes (numerous investigators) and even discriminating be- 
tween geometrical Agures (Fields, Lashley, and others), and anthropoids 
learn to solve complex proUem boxes (Yerkes and others), and to 
make and use tools (Kohler, Yerkes and others), and to use ‘money* 
in purchasing food (Jacobson) and even more abstract feats. 

In general, as the complexity of structures increases for reception, 
integration, and reaction, there is a corresponding increase in the OHn- 
plexity of the tasks that can be learned and in the permanence of the 
learning. 

C. How Aaimali Loani (CMMcaNutietis) 

The experimental studies mentioned above, and many other similar 
studies, arc fairly unanimous in indicating certain general features of 
the learning process in animals. 

1. TaiAL-Atvn Eaaox. Nearly ail ex|jerimcnls indicate the presence 
of trial-and-error (trial-and-success) learning. Trial-and-error learning 
is ‘random reaction and accidental success.’ When the animal is Arst 
placed in a new situation, as the cat in the problem box, the behavior 
is ‘random.’ Success in the solution of the problem is accidental. This 
blind groping continues until the animal has succeeded several times. 
There is a gradual elimination of the unsuccessful or unnecessary re- 
actions and establishment of the successful one. Finally, when the 
animal is placed again in the pn^lent situation, he immediately reacts 
in such a way as to com^dete the solution. 

2. Insioht. In some experiments with animals, es pedall f the 

hi gher apes, a ^rligerent kind cl learning behavior is observed. *11111 is 
called insight. Thejgnm^l makes few reacti ons, there . is-.a 

miHflan i4imifiarinn of unsuccess ful reactions, and the proMetn is. jolved 
p erfeedy from tlym on. Thi s sudden ‘grasping of the idca|_is said to 
be~l 2 mflnrto (thinking) in humans. 7 t may be explain^ 

as implicit trial-and-error (Tolman). 

3. Motivation. Learning does not occur unless the animals are 
motivated to make the required reactions, (see Chapters IV and V). 
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4. Ths PuN^inA OP Lbast Eppopt. Certiia iavettigaton have 
that the final sotution of a learoing task* admitti^ of mote 
than ooc adutioo, will always be such as to require the least efiort 
on the part of the learner (DeCamp* 1920; Kuo* 1922; Gengeidli, 
1930). 

The above brief list is illustrative of the generalizations that have 

formulated as a result of learning experiments with animals. Other 
principles, which hold for animals as well as humans, will be discussed 
in subsequent sections on learning in humans. 

iV. HUMAN UARNING 

Special caution must be taken against drawing conclusions regard- 
ing human learning from experiments on animals. Di^erences in the 
genetic develt^ment of organs, for instance the “Brain of Rats and 
Men” (Herrick, 1926), are facts in point. But the ease of imposing 
controls on animals makes them popular subjects for experimentation 
and especially in studies involving surgical techniques. On the other 
hand access to the symbolic processes (language) of humans and the 
practical value at experiments using human subjects offsets the advan- 
tages of animal subjects. 

A. lap a ri w i aa tal MallMds 

Studies of human learning are carried on b<ah in the laboratory 
and under natural conditioivs. Laboratory studies ate desirable be- 
cause they allow for better experimental control. Some investigators 
believe that an artificial situation is created in the laboratory and the 
course of learning is not the same as under natural conditions. There 
are two experimental methods for the study of human learning. 

1. Single Group Method. A single group of subjects it tested, 
trained, and retested. Tests may be made at various times during the 
training period. The course of learning in the individual and in the 
group is measured,' but no contrd is present for comparative purposes. 

2. pAaAixEL Gaoup Methods. In this method two groups are 
used: (a) an experimental group, which learns the task und^ the 
influence of the new learning conditimis (stimulation), and (b) a 
control group, which learns under constant conditions where the modvE- 
tion being studied is not present. The two groups are either selected 
at random or equated. They may be equated by selcaing groups so 
that each has tlw same average intelligence, age, initial pe^ormanoe, 
and so on. A better {flan is to pair individuals in each group {paired 
group method). A refinement of this technique is illustrate In eo- 
twin controls, where identical twins are used as subjects and one 
member of each pair is placed in each group. 


LKARWING 




g. TW fcMM «f iMMtaf la HinuM 

Lgamiiig conrinaet diroitf^out die endfe life ^lan o£ any nonnai 
indivuhial. Tliece is afMMuentiy no dme prior to danh when one can- 
not perfect reactions. Investigati(»t have shown that the dqree of 
efideacy in learning increases with age to about 20 or 25 years, n* 
mains almost Stationary to about 45, then gradually decresM until 
dei^ (Thorndike, 1928). More recent results (Miles and others) in- 
dicate that the us^ dedine found after 45 need not take place under 
adequate motivating conditions. 

V. THI niOCtISS OF LIARNINC (UARNINC CURVB) 

The progress of learning is shown graphically in a learning curve. 
This is a gra{^ of the relationship between some measure of learning 
(errors, time, amount) on one axis (ordinate) and the ntunber of trials, 
or length of practice, on the ocher {abscissa). Contrtdled motivation is 
sasumed. 


A. lai Ma a a l anJ Ctnao Cn r v as 

Plotting the progress of one (or a small number of) learner gives a 
curve which is very irregular. Wide variations and many fluctuations 
are characteristic of all individual curves, but a continual decrease in 
errors or increase in perfomumce is shown in the curves. If the results 



Tie. it. A campmrhoa of «« iadhpWoaf Ico roiw y «ar«i& {eke {msciiiar 
UAt line) and a ntwfh carte plettad froat arct a tw for 2 S tidtjeel*. 

for a group of leamers are av er aged, aitd the averages {dotted, the 
curve loses its irregularities and becomes smooth. Tht coiuinual Lo- 
crem in learning until a final levd of attainntent U readied » aKnqfs 
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B. Formi of rli* Lm»n»l»g Cmrvm 

The two chief forms of the learning curve are: (I) convex curves. 
and (2) concave curves. They differ in the rate of the learning. The 



Fig. li A convex curve (Curve A» from motor le.<rniug and a 
c<»ncavr curve < Curve Bi fiom language Uarnirv^ 


convex curve indicates a rapid start with a decreasing rate of improve- 
ment as the learning proceeds (negative acceleration). The concave 
curve shows a slower rate of improvement at first, which increases with 
successive trials (positive acceleration). Occasionally both shapes appear 
in the same curve with a plateau between them. 

C. VaHsHcut in Hi« Learning Cwrva 

A learning curve may be divided into segments showing variations 
in the progress at various stages of learning. 

1. Initial Spurts. At the beginning of learning, progress may 
be very rapid. There may be transfer from previously learned reactions, 
interest in the task, or special motivation, which account for the initial 
spurts. The initial spurt is often followed by plateaus. 

2. Platsaus. Plateaus arc segments, especially in individual 
curves, where the curve Battens out and there is no measurable progress 
in the learning. Various explanations have been offered for gateaus. 
The first learning integrations may undergo a period of automatization 
(habituation or ‘stamping in'), the intent of the learner may be changed, 
i^qpie and boredcmi may arise, or other conditions may account for 
plateaus. 
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3. End ^ubts. Toward the completioo o£ learning an end spurt 
often appears in the learning curve. This represents a period rapid 
progress, but one which usually is not as rapid as in the initial spurt. End 
spurts may follow a plateau where the curve contains other plateaus 
in addition to the final plateau. 



13. A hfpotheitc«! learnirii curve Hhowtntc iKe initial apurt 
(A>. the the eti<i apurt (C). and tbe 5nal plateau (D) 


4. End Plateau. Tlie learning curve becomes a flat line parallel 
CO the abscissa in its laner stages. This may be due to a phytMogical 
limit having liccn reached in the learner, but more probably it is caused 
by a realization of the goal. As motivation is increased the curve will 
rise to a still higher level. 

O. MatfMfMtical SSatamawS «f sIm Laanting Cmrw* 

Many anempts have been made to derive an equation for the 
generalized learning curve. Meyer, for example, gives the ftdlowing 
equation: 

t =: K arc cot (n-f-p) + t' 
where: t = Performance time 
K = A constant 
n = Number of the trial 
p = Amount practice at first trial 
t' = Shortest time of performance 

No equation fits all learning curves exactly, because of wide dif- 
ferences in the individual learrKrs and in the tasks and methods of 
the experiments. 
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VI. OONDinONS or UARNINC (GINIIIALIZATION) 

From experimental studies animal aitd human learning certain 
generalized conclusions may be made. Some of these have already 
been listed to indicate how animals learn (page 103-4). 

A. Ttial-and-lmr 

Just as trial-and-error (trial-and-succcss) was observed in the learn- 
ing behavior of animats, so also is it found in human learning. This 
is particularly true in learning to solve puzzles and in other manipu- 
lative tasks. Some authorities hold that in verbal learning the same 
trial-and-error methods are present but that the reactions are sub-vocal. 
Tlicre is probably more ‘insight* behavior in human learning than in 
the learning of animals. 

B. ^^^alllg■^ca 

There is a high degree of relationship between scores on intelli- 
gence tests and learning both as regards rate and permanence of 
learning. 

C. Plivstcai Can^MoN 

Learning is directly related to the physical condition of the learner. 
Removal of adenoids and tonsils resulted in improvement of learning 
(MacPhail, 1920). Treatment and elimination of hookworm resulted 
in improvement in learning (Strong). Fatigue affects accuracy in 
learning very liede, but when both speed and accuracy arc considered 
'the general efficiency of learning is gieady reduced (Friedrich, 1897; 
'Thorndike, 1900, and others). 

D. Methratioa 

To learn, the learner must be motivated to learn. He must have 
a goal for learning (see Chapters IV and V). 'This goal is in aware- 
ness as intent to learn. Changes in intent are accompanied by changes 
in performances (Fryer, 1934). 

t. Wbala vs Part Lsamteg 

In general, a task learned as a whole is more effictendy learned 
than when learned in parts (Steffens, 1900; Pyle and Snyd^, 1911). 
Some contradictory results to this generalization have been reported. 
Pechstein (1917) in a study of maze learning and Winch (1924) in a 
study of memorizing poetry showed that die part method was more 
efficient. If the material to be learned is long, a combination of the 
part and whde methods is more efficient than either one alone (Reed* 
1924). These results indicate that the mtfbod of learning varies in ks 
efficiency according to the tMak to be learned. 



LiAKNING 


tot 


f. PMHfc w H ow «# FiacH — 

Learning is more efficient when pcactioe is distributed at intervals 
over a period of time than when it is concentrated in one period, as 
in ‘cramming’ (Ebbinghaus, 1885; Leuba and Hyde, 1903; and others). 

C. Activa va Pasahra Laanrfac (Radfatloa) 

Active participation in the learning task (recitations, verbalizations, 
and ocher activities) increases the efficiency of the learning process 
(Gates, 1917). 

H. Cre wyla g 

Grouping materials of similar kinds together increases efficiency 
of learning and retention. 

I. lavitaaa aa afal CaaJHIaaa 

Optimal environmental conditions for learning include; (1) tern- 
perature at 68® F, humidity at 50%, and 45 cu. ft. of fresh air per 
minute (Thorndike, McCall, and Chapman, 1916). 

J. S aa s oty P w ss a fatlea of Hm Tasdc 

There are wide individual differences in the efficiency at learning 
as related to the sensory presentation of the task. For some individuals 
visual presentation is bmer, for others auditory, and for all, both forms 
of presentation. 

K. Mawmak DovkM 

Mnemonic devices arc aids to memory, e.g., “Thirty Days Hath 
September etc.,” “Columbus sailed the ocean blue in fourteen hundred 
ninety two,” and "On Old Olympus Pincy Top etc.” In many cases 
these devices arc helpful but their benefits come from their novelty or 
interest, the increased number of associations they arouse, and the over- 
learning resulting from more freqtient review of the material to be 
learned. In general, mnemonics are best when they are logically related 
to the material to be remembered, when they arc rich in associations, 
and when they are devised by the learner rather than being given him 
as so much more material to be learned. 

Numerous investigators have shown that speed of lea rn i n g is 
related to permanence of the learning. One who learns rapidly will also 
remember better than slow learners. 

VII. OTMM CONDITIONS OF LtARNINC WITH CSNOtAL 
IDUCATIONAL SfCNIPICANCI 

Highly controversial psycludogical questions in education (date to: 
( 1) the transfer of tnuning, (2) cross education, (3) ftmtud dSseifUne. 
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A. Tiaacfar «# Tiafakiag 

By transfer of training is meant the effect on one activity of 
practice in another activity. The problem of transfer is considered in 
two fields (Starch): (1) transfer in specific psychological activities 
and (2) transfer in sch^ subjects. 

1. TaAKsFxa in Specific Psychoijocicai, AcnviriES. Studies 
under this classification include transfer activities in memory, estima- 
tion of lengths, estimation of weights, letter and word cancellation, 
maze learning, puzzle solving, etc. Experimentation on this problem 
started with James (1890). He investigated the effect of memorizing 
one kind of material on ability to memorize other kinds of material. 
His experiment is illustrative of many others: 158 lines from Victor 
Hugo were memorized in 131 minutes over a period of 8 days; then 
practice on memorizing Paradise Lost proceeded for 38 days (20 minutes 
per day); finally, another 158 lines from Hugo were memorized in 151 
minutes. Tliis shows a negative transfer. Training in estimating the 
length of lines from one-half to one-and-one-half inches in length pro- 
duced no improvement in estimating longer lines; bur training in can- 
cellation of some letters improved the cancellation of other letters 
Cniomdike and Woodworth, 1901). Training in judging weights of 
various sizes transferred to estimation of other weights (Coover, 1916). 
These eiqperiments showed positive transfer. A typical experiment by 
the parallel group method was reported by Kline (1909). He tested 
two groups on cancellation of nouns, pronouns, etc.: one group prac- 
ticed cancelling certain letters and the other group had no practice. 
The untrained group was better than the trained group on an end-test 
of cancelling nouns, etc., thus showing negative transfer. Practioe on 
one maze transferred to learning on another maze for both rats and 
humans (Webb, 1917). An experimental group practicing memorizixig 
poetry showed greater positive transfer to memorizing historical prose 
than did a control group which had practiced solving arithmetic prob- 
l«ns (Winch, 1908). From these studies of transfer ,two condurions 
may be drawn: (a) both negative and positive transfer occur bet w e en 
specific learning activities; (b) the more similar the specific activities, 
the greater will be the positive transfer, and as the activities .arc more 
dissimilar the greater will be the negative transfer. 

j 

2. TaANSFxa in School Subjbcts. Most of the experimental studies 
transfer in the school subjects have been made by the paraJled group 
method. High school freshmen who studied Latin made slightly higher 
scores on an English vocabulary test than did non-Latin students, and 
the gains were all on words derived from Latin roots. The non-Latin 
group did just as well on non-Latin words as did the Latin group 
fThorndike and Ruger, 1923). Using a vocabulary test composed of 
words from French roots, a Latin student group showed the greatest 
transfer, a non-foreign language group was next, and a French student 
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gnap ihowed die leaet cruufer (Woody, 1930). Tcuisfer £rdni Latin 
to vocabulaiy was great when word derivations were s t ressed 

in the tcachiiig of Latin (Hamblen, I92i). Precdce in ‘arklunetical 
computation’ did not transfer to ‘arithmetical reasoning’ (Windi, 1923). 
Training ‘in neatness on arithmetic papers’ did not produce greater 
on papers in other sul^ects (Squire, 1922). Students who 
had studied Latin and Greek in high scnool made higher s co re s on 
the CoUrae Entrance Board examinations than did noo-da«ical stu- 
dents (1917). A group of 17 Latin students were slightly superior to a 
group of 17 non-Latm students in English grammar, composition, and 
derivations, but were not superior in spelling, definitions, reproduction 
and dictation (Dallam, 1917). 

In summary, it may be said that there is very litde evidence in 
favor of any appredabte amount of transfer in school subjects. The 
benefit of studymg or learning tul^ect-matter because of its transfer 
value alone is very slight. 

The transfer from one organ of the body to the similar osgan 
on the other side of tiie body is called cross-education. For fvamplg:, 
the training of the right hand on a certain function improves the 
accomplishment of the left hand in the same function. Practice in 
accuracy of hitting dots with one hand transfers and increases ac- 
curacy in hitting dots with the otlrer hand (Woodworth, ]8S>9). Train- 
ing in mimu' tracing with the right hand transfers to the left hand 
(^rch, 1910). Tapping witii the large toe of the right foot trans- 
ferred most to tapping with the large toe of the left root, somewhat 
less to tapping with the right hand, and still less to tapping with 
the left (Davis, 1908). 

C. FosmI D he i pW as 

Generalized transfer i* the basis of the theory of ‘formal disci{diae . 
Greek, Latin, logic, geometry, and other subjects have been induded 
in educational curricula because of the disciplinary value which they 
were thought to have in ‘improving the -mind*. Praokally all evidence, 
as indicated above, is oppo^ to such a theory. 

There are two theories which attempt to account for the transfer 
of training and cross-education. 

1- Tkb Tmoav op Idxntical Et.Bjaa»m (THoaNniKa). Transfer 
takes place only insofar as there arc identical elements in the two 
kinds of activity. This identity may be traced in the activities of the 
nervouf ayatem. The identical elements of practical importance in 
education are said to be associations and ideas of method and general 
ptincipka. 
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2. Thb TmoRT or GBMaMusAnoM (Jtmo). Aeeordu^ to dut 
dwocy die tnns£er oocun became of a genecidizitw ability io the 
learning of rdadooship. Such generalizing ia of me nature of re* 
oogniticm ot insight into the learning problem which is gained through 
previmis eiqierienoe. 

i. SoNM Practical impHcattom of Tramfar 

In all cases the amount of improvement due to transfer is less 
than the amount of improvement which would have obtained had the 
same amount of time and energy been spent directly in the activities to 
which transfer is made. If the only value of training is its transfer, 
then this learning has litde justification. A morq impxirtant conclusion 
from the investigation of transfer relates to intent or attitude. The 
amount of transfer is in direct proportion to the emphasis given in in- 
structions to the transfer effect during the training period. The transfer 
of attitudes (and methods) is more elective than transfer of a spedftc 
activity. 


VIII. LAWS OP LIARNINC 

The results of the ei^teiiments on learning, with both animals 
and humans, have been generalized and stated as laws of learning. 
In 1923 Symonds listed twenty-three such laws of learning and more 
have been formulated since that date. Several laws relating to the con- 
didoned reflex were suted in Chapter III. A few of the most important 
laws, which are generalizations lea rn i n g, are stated below. 

A. Law o# ixctciw <Um, P rew— * y» Pnefica) 

Other diings being equal, the more a mven stimulus-reacdon 
connection is exercised the more frequent will m the correct reaction. 
Stated conversely, this law is known as the law of disuse. The *odier 
things being equal’ qualificadon, surcestt that there are other im- 
portant oondidoiu whim must be fulnlled before the law will operate. 

B. The Law a« IffMt (TlwniMM) 

Other diings being equal, ndmulus-reacdon connections which are 
pleasaat will be strengthened and thoK that are uopleasanc will be 
weakened. This law bases learning upon P-U (pleasancness-unplmsant- 
ness) as a causative factor. The chief difficulty in connecdon with the 
statement of this law lies in the definidon pleasantness and unfdeasan^- 
ness. Investigadons into P-U are reviewed in Chapter XIII. 

C The Law of Rudiiwss (Tkotodfko) 

In an attempt to exfflain the Law of E^ct, the Law of Readiness 
has been propmed. This bw is stated as follows: for a connection to 
reqiond when it is ready to respond is pleasant, for a omnecdon not 
to respond when it is t^y to renKMid is unpleasant, and piee versa. 
This subAitutes ‘readiness’ for P-U. 
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D. TIm Law of ialaiiglagiiaw (T li ow itffca ) 

Ocher things being equal, stunulus-reaction connections which 
iieloag* are better learned than dune which do not have *bdoagmg- 
nesi*. By bdoogiagneu is meant a ‘natural* coonecdoo between the 
stimulus and reaedon. 

L The Laws of Maiacy and Ka c a n c y (Watsan) 

Other things being equal, the first learned acts will be better 
remembered thsm acts learned later; alto, other things being equal, 
dte last learned acts will be better remembered than acc$ learned 
earlier. These two laws seem to be contradictory. But one may apply 
in one case and the other in ocher cases due to individual differences in 
the learners and in the tadu. 

F. TIm Law of lofaosify (Vhr l di i a st ) (Carr) 

Other things being equal, an intense stimulus-reaction connccdon 
will be longer remembered tlum a less intense connecdon. 


IX. THiORItS OF LEARNING 

There are four main quesdons which an adequate theory of learn- 
ing must answer. How is the first correct reaedon madeP How are 
unsuccessful and unnecessary reacdons eliminated? How are the cor- 
rect reacdoiu ‘stamped in' or fixed? Why does the learner persist 
in his efforts until the learning is complete? A sadsfactory theory 
must be consistent with ezperiraencal findings upon learning and for- 
getting. 

A. Summary of Tkaorias of Laamiug 

Some the theories formulated to explain learning, the laws upon 
which they are based, and leading advocates of each theory are listed 
IjcIow. (StHTic of the theories cannot be related to specifically stated 
laws of learning). 

TAaory of Loms Adpoeote 


Hedooic Tone (P-U) 
iMeuity 

Coofinnatioa-laldbukMi 

GoQgniity 

Frequeocy'laocacy 
Mosor-Scs 
Cue KeduclMa 
Ootah 

Conditioned Reaction 


EITect-ExerciK Thorndike 

Etfect-Inteoiity Gan 

Effect Hobhoitte 

Etha Holmes 

Effect Petenoa 

Frequency-Recenqr Watson 

Woodaronh, Ktio 
Holling s wort h 
Kohler, Koffka 

Temporal Laws of Smith and Guthrie 

the Conditioned 

Reaction 


Three ol die more inchietvc of dwee theories will be oomkfe r ed 
in grener deeul. 
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B. Hwhmk (P-U) TbMry 

This theory accounts for the hrst correct reaction as a matter ot 
chance through trial-and-error. The unsuccessful reactions arc elimi' 
nated because they are ‘annoying* or unpleasant and the adaptive rc' 
sponses are seleaed because they are ‘satisfying’ or pleasant. The 
adaptive reactions arc ‘stamped in* by exercise. 

There are two objections to the theory, (1) motivation in learn- 
ing is not considered and (2) causation of ^casantness and unpleasant- 
ness (P-U) is not explained. 

C FraqiMacy-Racaiicy T haory 

This dieory also accounts for the first successful reactions as due 
to chance. The selection of the correct reactions and elimination of 
the unadapdve reactions are functions of frequency. The reactions, 
prior to the successful final response are the result of chance. As trial 
and error continues the succe^ui reaction is made more frequently 
than any cf. the others. Also, since it is the last respionse in eacli series 
it is made more recently than other reactions. 

The chief objections to the theory lie in its failure to explain 
motivation and pcrscvcrence of activity and in the unproved assumption 
that ft^owing each unadaptive reaction the learner will try another re- 
action and not continue to react in the same unadaptive manner. 

O. Castal* Thaory 

This theory considers learning as a process of growth or matura- 
tion. The first correct reaction may be due to chance, through trial- 
and-error in some cases, but more frequendy it is the result of ‘insight’ 
into the problem. Insight accounts for the selection and elimination 
process. The ‘stamping in' is due to exercise as each presentation of 
the task is a stimulus to further growth and maturation. 

Insight is not exactly defined in experimental terms in this theory 
and motivation is neglected. 

E. Suwmary of Th a oriw of Laaniing 

These theories of learning differ in their emphasis upon various 
generalizations and laws in explaining the total learning process. No 
one theory accounts for all die problems and facts of learning. 

X. THE BRAIN AND THE LEARNING FROCISS 

Many attempts have been made to relate the learning process to 
various neural mechanisms, and especially to the cerebral cortex. Earlier 
writers localized various psychological functions in different areas of 
rhe cortex and ‘the higher psychological processes’ such as learning, 
thinking, and reasoning, were usually allotted to the frontal lobes. 
Recently, experiments have tested the theories of cortical localization at 
relates the l^rning fnocets. 
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A. 

Through a refined surgical technique opeiatums ate perfomied 
L'poQ the cerebral cortex of white rats without damag in g the sub- 
cortical nerve fibers. Lashley removed various segments ^ ^ cerdxal 
cortex ci rats, tested them Un learning ability, and compared their per- 
tormaace with results for a group of control (normal) animals. Operated 
rats were definitely retarded in learning, ntaking more errors and re- 
quiring more trials and longer times than the normal rats. Thus the 
cortex of the cerebrum is shown to function in learning. One animal 
with 80 per cent of the cortex removed ma<k considerable progress in 
maze learning; errors were reduced from about 500 to 7 in ISO trials, 
but the rat was much inferior to normrd animals who learned the 
maze in less than 25 trials. Lashley found a very high correlation (0.86) 
between amount of cortex removed and number of errors in nuze learn- 
ii^. Thus amount of a functioning cortex, rather than localization, is 
indicated as necessary to learning. As a specific check on cortical locali- 
zation of the learning function different areas were removed from 
difierent animals and ail were given the same problem to learn. No 
difierential effects on learning resulted from dcstructicm of the different 
cortical areas as long as the amount desuoyed was the same. The locus 
of the destruction was apparendy unimportant, but the amount of 
destruction was. 

B. Soma CmataUstaHMu 

Lashley 's experimenu in particular have led to a conception of 
learning as the Unction of the entire cortex and they have led to a 
natural skepticism of specific and localized bonds as the neurolt^cal 
basis of learning. That nervous integration takes place as mass action 
is the hypothesis that connections between S and R in learning involve 
large s^ments of the nervous system rather than individual neurems. 
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EMOTION 

DlSINTSGlATIVB ACTIVITY 

EmodoD is a disturbed psychological conditioo, which can best 
be described as disintegrative activity. However, emotional activity 
may act as a stimulus to future int^rations. 

L IMOnONAL ACTIVITY 

The stimulacing situation in emodon is a highly comjriex mass 
of changes which take place in the environment, in the organism, and 

in awtfcneM. 


A. Aapaati al faiaHin 

Emotion is observable in three aspects of psychological activity: 
(1) in awareness, where sensitivities localized in the viscera are prcxni- 
nent and feeling (pleasantness or unjdeasantness) is focal and 
intense, (2) in ex{^icit reactions, where behavior is random and abortive, 
and (3) in impliat reacrimis, particvdarly in the viscera, where circula- 
tory, glandular, and vegetative functions are excited and inhibited. 

I. Mat t§ Vlaw 

All three aspects of emotion are susceptible to experimental in- 
vestigation and emphasis upon one or the other has influenced the 
d^nitioo of emotion. Early work in understanding emotion was on 
the awareness aspect imd invett^tions were by the method ci intro- 
spectioo. Thus, 'emotion' was the emotkmal awareness: emotional 
reactions were 'expressions’ of emotion (Darwin); glandular changes, 
or other implicit reactions, were '{^ysiological manifesations' of emo- 
tion. The emotion was defined by its conscious dimensions. This view 
it widdy expressed in psychological writing even today. 

With die devdlt^Mnent U objective methods, studies of emotional 
behavior have taken note al the distingiushing marks of the emotional 
reaction pattern and the disintegrated nature of diis form of behavim'. 
The foremost ea^xrimental interest at present is in die physiological 
aspect of emotion, wlule the criterior of emotion, is still that of its 
.iwareness. 


in 
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Epondon may be defined upon esdier tu dtree aspects. 

1. As Explicit BaHAVicnu From the mqdidt or bdbadar p<^ 
<£ vkw, emotion is disim^rative behavior and takes die fixm ci landom 
or abortive pattern leacdoos, which rapidly run their course as a usual 
thing. These emotional pattern reactions are called by such terms as 
£ear or anger, according to the nature of the stimulating situation. Also, 
these reactions may be successive in nature, as in ruling away from 
danger and in fighting. But frequendy such successive reactions lose 
their disintegrative emotional component early in the series and be- 
come efficient successive reactions. The behavior aspect of emotion is 
observable most often as a disintegrative pattern reaction, or as a com- 
Innation of disintegrative pattern reactions of random sort. But emo- 
tional behavior may terminate in an efficient successive leactum adjusting 
die organism to its environment. 

2. As Iioucrr Rxactioks. From die implicit or physiological 
point of view, emotion it the sum of a large number of circulatory, 
glandular, nervous, and muscular changes, which arc measured by 
various techniques. There are no characteristic implicit reaction patterns, 
in terms of the measures of any emcnions, such as joy, smrow, fear, anger, 
but rather is there a general physiological state, which varies 
in d^tees and specificity of implicit reaction. In total, these implicit 
reactions appear disintegrative, although they contribute to integrative 
behavior on a higher level of efficiency after a certain time interval. 
In thb manner they are motivating factors in behavior. 

3. AwAitXNBss. Feeling (f^easantness or unpleasantness ) is focal 
in emotional awareness and is usually intense. Sensitivities localized in 
the viscera and in the vaso-motor and circulatory systems flood the 
complex awareness, which also may indude sensitivities that are local- 
ized in the environment. Emotion is a ra|»dly moving awareness. Re- 
called sensitivities, erf course, are present. Emotion in awareness is again 
disontegntive. It has been referred to as a ’stirred-up-state of mind’ 
(Woodworth, 1921). 

A. C ha r ac i o rf itl M of laallaB 

Emotion in all its aspects is (1) disintegrative and (2) dynamic 
p^diolqgicai activity. In its awareness aspea (3) feeling ({rfeasant 
or unpleasant) is focal; in its physiological aspect the glandular re- 
actions may be (4) motivating; in its behaviOT aspect reactions are (5) 
inefficient in adjustment 

II. Tm STIMUIATION OP IMOTION 

* 

The stimulating situation in emotion may be anal 3 rzed in die satm 
manner as in any other kind trf psychologiad activity. 
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A. Tlw ImiMWMMlal SHm«I« «f IhmIImi 

Enviroomoatal stimuli which arc sudden, unusual, and intense, 
such as a loud sound, a flash of light^^pain, a change in support, may 
be an inunediate cause of emotitm. Ttiis b psuticiidaily evident with 
young children and infants, and these stimuli have been diought (rf 
as the stimuli to native emotional reactions. Environmental situations, 
such as dark places, high places, open places, closed places, wild places, 
rough looking men, animus, and so on, come, through learning, to be 
the important stimuli of emotion. For adults, the environmental stimuli 
of emotion are often words, phrases, and acts of other people, which 
involve dynamic awareness situations. The stimuli of emotion are pre- 
dominantly social in adult life. 

1. Tha iMsHanal SHudaHng SiHia H aa la Awmwmm 

Words or acts of other people, in {Particular, may stimulate a suc- 
cession of recalled awarenesses which build up to a highly emotional 
awareness. The sensitivities from the environment, which are thought 
often to be the initial cause, are unim{>ortant. The background of re- 
called sensitivities is the im{wrtant cause. A chance environmental 
stimulus starts the emotional association processes in awareness, but in 
the awareness are the essential causative faaors. Much of emotional 
activity in the adult is of this kind. An extreme illustration is the 
sensitive {person by whom an unintentional act of another is received 
as a slight which is magnihed until the [Person becomes quite depressed. 

Below the surface of awareness, of course, is the emotional set, 
which has devclo{Pcd due to similar situations in the past. The emo- 
tional set is a special form of the mental set, causing emotional activity. 
Where it begins its development in the life history is not known, but 
it seems that early in life, somehow, awareness activity took an emo- 
titmal course by chance as a {possible adjustment to an environmental 
situation. Later activity tends to follow the same course. 

An environmental stimulus initiates cmcxional activity, but it may 
have very little to do with the course of its development. An incon- 
sequential sensitivity may stimulate an illogical sequence of recalled 
sensitivities, which lead to intense emotional activity, as illustrated in 
the {Person mourning a great loss who seems unable to discuss anything 
else. Emotional activity, at least in mature forms, is dominated by 
emcxional sets, which can best be studied in awareness. 

C. S Hwi iriaH oa in Oaiid M lar Activity 

The glandular, circulatoiy, and other im{dicit reactions in emo- 
tion, which* ^become stimuli m further implictt emotional reactions, are 
caused by those stinmli airrady mentioned as important stimuli «f emo- 
tu»i. What has beat said of the awareness situation in emotion may 
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be said of reactions, and particularly of ^anchilar activity. Adult 

activity is full of emottotud condiuoningi, and ^andular innervation 
takes fdace frmi causes which are far removed from those which eariy 
in life caused visceral emMiooal patterns. A word oi anodier, a thought 
of past experience, almost anything, may cause implicit reactions char- 
acteristic of emotion. Particularly is this true of the mentally abnormal 
person, as in the manic-depressive psychosis. 

III. IMOnONAL RIACnON 

Emotion may be studied as sdmuladon os as reaction. Reactions, 
of course, become stimuli, and the pattern stimulation is formed of 
many factors, including previous reactitms. Emotional reactions are 
studied in the physidogy of the organism or in its various overt patterns 
of behavior. The foimer are called implicit and the latter explicit 
reactions. 

A. la^NcIt RaacHsaa 

Internal reactions, such as visceral and glandular activity, show 
considerable variability from person to person and from time to time 
in the same person imder sundard conditions of stimulation. There 
seem to be no definite emotional physidogical conditions which are 
correbted with the stimulus or explicit behavior. 

t. gypHriS Rsactiii 

External reactions (such as those of joy, sorrow, and fear) also 
vary widely from time to time in the same individual and from person 
to person. Patterns of reaction have been described for emotional be- 
havior (Morrison, 1924) and some uniformity of emotional patterns is 
evident. But this uniformity is not great enough to say that a certain 
pattern, or parts of a pattern, of reactirm always exists for a certain 
ftmn of emotional behavior, such as \oj or anger. In general, it may 
be said that emotional behavior patterns for the same emotion (intro- 
spectively described) differ more in the same individual from time to 
time, and between individuals, than they are alike. 


Emotional leactitms, either as implicit or explicit behavior, may 
be viewed as distintegrative phenomena. Emotional reactions are dis- 
organized reactions. Psycholc^ical activity, as behavior or awareness, 
tends to be integrated from the point of view of efficient and satisfactory 
adjustment to environmenul situations. Emotional activity is the most 
disorganized form of awareness or behavior, while it may under certain 
conditions lead to a better adjustment due to the fdiysiolc^ical motiva- 
tion in this activity. 
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An emotional language is formed of emotional reactions for his- 
trionic expression, and is used on the stage or in social intercourse. 
There are no common emotional reactions, hut these conventionalized 
‘expressions* are accepted by people generally as emotional reaction 
patterns. This accounts for the popular belief in uniformity of emo- 
tional reaction. 

• 

IV. THi DCrailMiNTAL INViSTICATION OT iMOTIONAL REACTIONS 

Emotional reaaions are studied by the methods of expression. 

A. HaartlaM In IwaHan 

During emotional behavi<»' many physiolt^ical changes take |Jace. 
These changes may be observed and measured in several ways. 

1. Methods foe Measuunc PhysioijOcical Acnvrrr. Some of 
the techniques used to investigate the physiological activities of emotion 
follow: 

a. Changes in pulse rate arc measured by a sphygmograph. 

b. Blood pressure is measured by a sphygmommometer. 

c. Breathing rates are measured by a pneumograph. 

d. Psycho-galvanic responses arc measured by a galvanometer. 

e. Glandular activity, especially of the adrenals, is measured 
indirectly by urinalysis or analysis of the blood. 

f. Changes in digestive activity may be studied by X-rays or 
by the ‘balloon technique.' 

g. Surgical techniques are involved in studies of certain 
glandular activities, as salivation, and in cutting nerves 
to eliminate part of the stimuli, or reactions, from the 
total activity. 

2. Findinos Concerning Piiysioixicicai. Reactions in Emotion. 
Various changes have been studied by different investigators and the 
following are tome of the results; 

a. Changes in the Digestive Tract. Following emotional stimuli, 
changes in the tonicity of the stomach occur. Sometimes tonus is in- 
creased and in other cases it is decreased. The results for any one 
stimulus are not consistent (Brunswick, 1924). Stomach contractions 
End intestinal movements are decreased or stopped complttely (Caruion, 
191S). Salivary and gattric secretions are reduced, and other digestive 
Ectivtties Icsstmed. 
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b. GiMdutar Secretions. Following emotiotlal sdtnuli Ae hydro- 
^eSk-iaa coocentmtkm ({di) of saliva is utered (Starr, 1922). Secretion 
m adrenalin is locreasi^ (Cannon, 1915, and others). In some cases 
activity of the sweat glands is greatly increased, as in a 'cold sweat.' 
Glandular activity in general is dtrown out of normal balance. 

c. Cardiac Changes. Experimenters have found that following 
a ‘starde stimulus* pulse rate decreases, but heart beat amplitude in- 
creases (Skaggs, 1926). Emotional stimuli are followed by greater 
irregularity of systolic Mood presstue than are non-emotiond stimuli 
(Landis and Gullette, 1925). Expectation of an electric shock restilts 
in an increase in pulse rate (Skaggs, 1926). Vdume of the hand and 
arm decreases due to changes in the volume of the blood vessels and 
capillaries. Numerous other less important cardiac changes have been 
reported as taking place during emotion. 

d. Respiratory Changes. Among reports of changes in respiration 
are the fcdlowing: a ‘startle* produces a sudden catching of the breath, 
breathing rate increases, and breathing becomes very irregular and 
follows no consistent pattern (Skaggs, 1926). The inspiration-expira- 
tion ratio is tower before answering falsely to a question than after the 
aitswer has been given (Bum). 

c. Electric^ Changes {The Psycho-galvanic Response, P.G.R.) 
Bodily resistance to the passage of a small electric current is decreased 
(Wells and Forbes, and others). A difference in potential between two 
points on the skin is correlated with the emotion (Fere, 1888; Tar- 
chanoff, 1890). These changes seem to be correlated with hyperactivity 
of the sweat glands. 

The results cited for physiological changes during emotion are by 
no means uniform, and considerable variation is found both from ex- 
periment to experiment and from subject to subject in the same experi- 
ment. There seems to be no definite physiological pattern peculiar to 
any specific emotion; from the physiological activities it would be im- 
possible to name or classify the emotion. 

■. Padal Ka a c t lo M aad OMmt Ovwt Im a H owal RMcHem 
(tW ’hpwMloaa of hwM wi*) 

Studies of emotional expressions began with Darwin (1872), who 
assumed that there were relatively fixed and characteristic facial expres- 
sions for various emotions. Facial expressions of emotion have been 
studied by motion pictures and by judgment of photographs. 

I. ExpBuatBNTAL Rbsults. Intelligent judges fad to agree upon 
photografdied emotional reactiems oi a talented dramatist, etreept the 
most common ones, such as bughter and aversion (Feleky, 1914). 
When photograjdied emotional reactions are estimated, ^primary’ emo- 
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ttont, such as love and hate, joy and sorrow, are judged more unifwiniy 
than the ‘secondary’ ones, such as repulsiveness, surprise, distrust, and 
defiance (Rucknudc, 1921). 

Further judgments of photographed emotional reactions showed 
only 33 percent correct according to the dramatic portrayal, with 
laughter 64 percent and disgust and fear 36 percent correct (Langfeld, 
1918). There are characteristic facial expressions of all emotions in 
the same individuals, but no typical expressions of emotional situations 
for peo{de generally. Facial emotional expressions are determined more 
by the individual than by the emotional stimulus (Landis, 1924). Emo- 
tioiul situations traditionally thought to produce rage reactions in cattle 
(red colors and smell of blood) produced no such emotional reactions 
(Stratton). 

2. Classification of Emotional Rbactions. Emotional reactions 
are customarily named or classified as fear, joy, anger, rage, and the 
like. Experimental evidence shows that such names are given cither 
on the basis of the stimuli arousing them or the conventionalized 
learned methods of responding to the stimuli. For instance, weeping 
is associated with grief, and laughter with joy or happiness. In the 
case of the infant’s emotional behavior it has been shown that adults 
could not differentiate the emotions unless they had some knowledge 
of the stimuli arousing them (Sherman, 1927). 

C. I wa W — ■ ! Maturity (No r w a l I m a ti aa al Ufa) 

Studies of emotionality or emotional maturity are made by the 
use of association tests and rating scales for which norms of average 
reaction and deviations from average arc prepared. (Rating scales and 
tests of emotion are discussed in Chapter IX, Personality and 
Adjustment.) 

V. THI CINITICS OV IMOTIONAL MACTIONS 

The genetic investigation of emotional reacticHis by experimental 
techniques was begun by Watson. 

A. WatMu'a IfaluanMd (Inlia riH O i wot t aw l ■ •■ cW b — 

Watson (1920) concluded from his study of infants that there are 
three inherited emotional pattern reactions, which with their stimulating 
situations are as follows: (1) fear — loss of support or a loud noise, 
(2) love — stroking and petting, (3) rage — restraining bodily activitie*. 
Later studies by Sherman (1927) show that it is not possible to dis- 
tinguish these three emotional reactions without some knowle<%e of 
the stimuli or other factors in the situatioti. 
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Unng the sdmuli described by Wetion and applying the general 
methods for conditioning reactions it has been shown that emotional 
reactions may become associated with stimulus ol^ects which pre* 
viously had no such emotional association. By the tame technique 
emotions may be ‘unconditioned.' 

1. Watson's CoNornoNiNo ExpaaiMSHT with ALazar. Albert 
was an 11 month old healthy baby living in the hospital, in whom it 
had been found that only loud sounds and removal of support produced 
fear reactions. A white rat was presented with a loud sound as an un- 
conditioned stimulus to fear. The white rat became a conditioned 
stimulus to fear reactions in seven combined presentations so that in- 
stead of reaching for the rat, as he did before, Albert cried and crawled 
rapidly away frezn the conditioned stimulus. Also, a transfer of the 
fear reaction was made to ocher small animals and furry-objects, such 
as a rabbit and a Santa Claus mask. 

2. foNBs* Unoonditiontno ExpzatMZNT WITH PzTza (1924). Peter 
was a 2 year and 10 month old child who had been conditioned to fear a 
r^ibit. The unconditioning method was positive, and a second condi- 
tHMied reaction was established between the fear stimulus (the rabbit) 
and food after 120 combinations of the two stimuli. Each dav the 
fear stimulus was brought closer to the child as he ate his meals and 
only removed when the child cried cn asked that 'Bunny* be taken 
away. At the conclusion of the experiment Peter patted and played 
with the rabbit. 

Jones describes Peter as a very difficult example of unconditioning. 
The degree of difficulty was determined by the distance the fear object 
needed to be away from the child and not cause avoiding reactions. In 
Peter’s case the necessary distance was about 20 feet. 

By the time the person has become an adult his emotional behavior 
is feirty well conventionalized. Facial expressions and similar overt 
aspects of emotion are recognizable. The emotion being exhibited may 
be named and dassified with a higher degree of accuracy than in the 
case oir infants. 


VL IMOTIONAL AWAKINIII 

Emotional awareness is described as a 'stirred-up-state* in which 
feding (fdeasantness or unpleasantness) is focal and it is difficult to 
lYpon dt^s in introspecobo (method of impression). 
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A. C f<ta •! I ww H— I AwaraMM 

Emc^ional awareness develops over a relatively long period of time. 
Usually the emotional awareness reaches its greatest degree of disintegra- 
tion some time after its initiation. But occasionally a strong emotion 
appears quite suddently, and the person is said to have lost control. 
IntegraticMi in awareness is slow fdlowing intense emotion. 

t. I w oHo w al AwaianMMS an DWntagraHva Awanwanas 

Only feeling is focal in emotional awareness. Thinking (successive 
awarenesses of sensitivities and recalled sensitivities) it 6e^ng and il- 
logical. Emotional awarenesses are highly disintegrative awarenesses 
from the point of view that the function of awareness in integrated 
activity (thinking), 

C. intnapoctiMi af IumMmmI Awammtm 

It is impossible to make a complete introspective description of an 
emotional awareness, but partial introspecdon indicates: (1) that feel- 
ing (pleasantness or unpleasantness) is focal, (2) that emotional aware- 
ness is disintegrative, (3) that sensitivities and recalled sensitivities 
are fleeting and vague, as far as detail is concerned, and (4) that organic 
seiuitivities often dominate the complex causing a localization of the 
emotion in the viscera. 

VII. THKMtllS or IMOTIOH 

Scientific thinking about emotional activity has gone througH 
definite suges of development which is crystalized in the three follow- 
ing theories. 

A. TIm Jiiaa-Lwiia T l wovy •! laMriMW 

James (1884), in the United States, and Lange (1885), in Denmark, 
arrived independendy at such similar conclusions that their views have 
been consedidated into what b generally known as the James-Lange 
Theory of Emotions. In this dieory the emotion is the organic- 
kinesthetic awaueness of the reaction to the original stimulus. The 
emotion follows the course of the original S-I-R activity; the imfdicit 
and explicit reacuons to the stimulating situation are stimuli which 
a£kct proprio- and interoceptors and give the 'stirred-up-ness' of the 
emotional awareness. The order of activity is considered to be some- 
what as follows: (1) the emotional exciting situation, (2) the physio- 
logical reactions, in particular, and the exjJicit behavior, (3) the aware- 
ness of physiological changes, in particular, and other movements of 
the body, fames emphasized the visceral elements while Lange fJaced 
emphasis on the activity of the vaso-motor system, in this theory the 
order of the demenu of the complete reaction are (using a classical 
illustratioa), seeing a bear — running — emotional awareness (emotion). 
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The James-Lange Hwory resulted hrocn the separation of emotion, 
as mental, and behavior, as firihysical, by the ‘mind4x>dy’ philosophy. 
In this theory there is interactiai of the physical, organic reactions, 
upon the mental, emodtuial awareness. The physioU reactions cause 
t^ mental phenmnenon whidi is the emootm. 

1 . MePoagalTs Aspect Theerv insHiKt and E m otion (1908) 

McDougall states that emodoo, as a conscious state, and instinct, 
as mherited reaction, are two aspecu the same acuvuy. He listed 
fourteen combinations of emodons and instincts, such as: (1) insdna 
to escape — fear emodon, (2) instina to combat — anger emotion. 

McDougall’s Theory is also the produa ot a *mind-body‘ philosophy, 
vtdiich separated emodon, as ment^ activity, and instinct, as physical 
aedvity. Most writers on psychology during the latter half of the 19th 
century evolved theories rdating instinct and emotion, and McDougall 
nuide them two aspects of the same existence. 

C. Cmmm’s Cmtral Tlmory (1927) 

Cannon’s researches in the physiology of emodon have led him to 
the coodusion that a center of emodon exists in the thalamus, which, 
when excited, causes emodonal aedvity in all its aspects (in awareness, 
in explicit and implicit reacdons). The theory explains that, upon 
cxdtadon of the thalamus, nervous discharge passes to all parts of the 
nervous system, including the cortex. Thus various emodonal aaivities 
arc stimulated simultaneously. A similar theory was proposed by Dana 
(1921). 

Cannon’s Theory has an historical precursor in Descartes’ theory 
of the pi neal gland as the seat of the soul. But his theory is the product 
of experimental work, contradiedng the James-Lange Theory, in which 
the dimination of the acdon of interoceptors failed to remove the emo- 
dooal reacdons in animals. As gencdcally dder parts of the brain were 
removed, beginning with the fore-brain, there was no change in the 
emotional pattern in animals, undl the thalamus was removed, after 
which all emodonal behavior ceased. 

Each of the above theories was devdoped to clarify a certain point 
of view in psychology and all have served their purpose. But none of 
them, or any of the many others which have been formulated, saddy 
aB the known condidons of emotitmal aedvity. 

VIII. IMOTION Af MOTIVATION 

The experimental emphasis in the study of emodons has bec<»ne 
physiological, and physiological psychdogists think of emodon as 
glandular stimulation and as belonging to that large dass of organic or 
physiological drives, such as hunger, fadgtw, a^ sex. Woodworth 
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(1921) adit jHiBttioo to the dote rdattoo of tbe tx^^ank ttata mad 
emotioa. He disciutes them as driving stimuli and many aothms, 
today, tieat of emotions as puidy ori^nic stimuli in the find int^ra- 

tioii of bdwviof • 

IX. PtRSONALITY QUALITifS (FacUag. T*Nip*ra««at, AHectiwa Activity) 

Moods, attitudes, interests, passions, sentiments, the psychoanalytic^ 
‘oomplez,* etc., are perscmality qualities (traits) in wmch tlw dis- 
integrative activity of emotion may be present in varicnis degrees. 

A. MMds 

Emotional activity may terminate in a mocxl and the mood may 
be a fiufly permanent emotional set throughout life. The mood acts 
as a stimuhuing situation for further similar moods. 

■. Thm Coiplsa 

Psychoanalysis studies mood (emotional set) as a ‘compicz.’ The 
psychoanalyst endeavors to unravel the history of the development of 
the complex so that the patieat may become aware of the initud causes. 
Awareness of the causes was regarded by early psychoanalysts as con- 
stituting a cure but now it is considered as only one of many factors 
in the ac^ustment process. 

C. A ltWadss. SMtimoafs, Infafwts 

Attitudes, sentiments, and interests arc feeling activities (picasant- 
ness and undeasantness) in which emotion is present in degrees and 
the emotional set is the essential cause. The emotional set gives these 
activities their varying degrees of permanence. In interests the emo- 
tional set is at a minimum and in attitude, under certain conditions, 
emotional activity may dominate the situation. Psychologists in Eng- 
land prefer the term ‘sentiment’ for these activities, while psychologists 
in the United States use the term ‘attitude’ for those with stronger and 
‘interest’ for those with weaker emotional components. Interests and 
attitudes have been subjected to measurement (see Chapter IX) and 
are discussed as feeling activity (see Chapter XIII). 
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CHAPTEk IX 


PERSONALITY AND ADJUSTTMENT 

Wc commonly speak of a person as possessing personality, or that 
one individual has a good personality and another a poor personality. 
Differences in personality are thus indicated. The psychologist describes 
and measures the -qualities (traits) of personality, and compares his 
measurements with the adjustment of the individual. 

I. MUNITION 

By personality is meant the sum-total of observable reactions of an 
organism. This definition would include general intelligence as a quality 
of personality. But personality is defined usually as all qualities other 
than intelligence. 

Persoiulity has three distina measurable aspects, as follows: (1) 
physique — the contributions of the physical structure, (2) chemique — 
the emttributions of the glands and other physiological activities, and 
(3) psychique — the contributions of behavior and awareness activities, 
such as in emotion, attitude, and feeling. These arc the three aspects 
of the total personality. 

II. OISWVATION AND MIASUMMINT Of KRSONALITY 

Until almost the last decade knowledge of personality and the dif- 
ferences between people in personality traits was derived whtJly from 
general observation. The cla-ssification of mental disorder (mental dis- 
ease) or abnormalities of personality, was gained through general 
observation of clinical symptoms. The qualities of personality have been 
most difhcult to define and measure. Measurements are made by three 
standard techniques: tests, rating scales, and inventories. When per- 
sonality qualities are sul^ected to measurement they are called traits. 

A. Taala 

Personality tests, like intelligence tests, are carefully standardized 
experiments, useful only when applied by an expert. TTicy differ from 
tests of intelligence in content and K>mctime$ in form, but are prepared 
and administered in much the same manner. 

Ilf 
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The items of rating scales do not call for specific facts as do tests, 
and other persons main the ratings based upon their observations of 
the subject being rated. A rater (judge) may be asked to rate Kveral 
people for honesty by numbering the most honest person as 1, the nesct 
as 2, and so on. He may be asked to rate some one person cm several 
difierent traits, as honesty, person^ appearance, and emotional maturity. 
Often this is done by checking on a line of degrees or percents. One 
end of the line is designated as absolute honesty and the other end as 
absolute dishonesty. 

levaeCerfaa 

An inventory is a self-rating scale. The inventory usually includes 
a large number of specific items for self-rating in degrees and is scored 
according to the responses of a normal group of people. 

III. PHYSIQUE 

The physical characteristics contribute to the total personality and 
are designated as physique. Tests are available for the measurement of 
both anatomical structures and ^ysical capacities. 

A. M a aw tva of Stractara 

Measures are made of height, weight, cranial capacity, cranial shape, 
body size, body build, and facial angles, and numerous indices arc 
derived from these measures. Cranial measures arc made by the use of 
calipers or more elaborate instruments. Hull has devised an instrument 
for the measurement of facial and cranial angles. Cranial measures 
are of particular interest becau.se of their relation to the claims of 
{^renology and other character analysis systems. E>efinitions of 'person- 
ality types’ are often in terms of body measures and physical symptoms 
of the abnormal personality are distinguished in diagnosis of mental 
disorder. 

B. Hi ya kd CapacMas 

Measures of physical capacities arc illustrated by tests of strength 
(straigth of grip on the dynamometer) and tests of vital capacity (lung 
capacity by the wet spirometer). Rogers (1925) assembled a battery of 
seven tests ttf general physical capacity, consi.sting of right and left hand 
grip, strength of back and legs, 'push ups’, ‘pull ups’, and lung capacity. 
Indices of height and weight were included. 

IV. CHEMIQUE 

Woodworth has designated the glandular and other physidt^ical 
contributions to personality as chemique. The influence of glandular 
ca cc Me i or deficiencies iq>oa the reactions of the individual sue being 
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studied experimentally by physiological techniques and relationships 
estafaiisbed widi psychtdogical traits. 

An excess of insulin causes fatigue, nervousness, and anxiety. 
Deficiencies of thyroxin, in addition to being related to mental deficiency 
in children, cause sluggishness and a decrease in physical vigor. An 
excess of thyroxin may, however, cause resdessness, nervousness, irrita- 
bility, and ^neral hyperactivity. The adrenal glands are related to 
cardiac activity, and increased secretion of adrenalin is characteristic of 
emotional activity. Pituitary activity influences growth. Non-repro- 
ductivc (internal) secretions of the sex glands are responsible for the 
development of masculinity and femininity and n\ay thus exert a 
powerful infiuence on the personality. 

The endocrines are so interrelated in function that any condition 
tending to change the function of one is also manifest in the nunMTOUs 
functions of the others. Thus apparendy trivial changes in a single 
organ may be responsible for marked changes in the personality. Since 
the endocrines arc ducdcss glands secreting directly into the blood 
stream, the circulatory system has often been called the chemical in- 
tegrator of the body. It might be designated as the chemical integrate 
of the personality. 


V. KYCHIQUE 

“No neurosis without a psychosis” is axiomatic in the study of 
personality. Any physical disease has its disturbed psychological con- 
dition and organic mental disorders arc characterized by distinctive psy- 
chc4ogical changes. Personality is the siun-total of reactions including 
physique, chemique and psychique. But interest in the study of per- 
sonality has always centered in its psychological aspect. 

The study of the psychological traits (symptoms) of personality has 
followed two definite lihes of development: (1) general observation 
with special reference to classifications of the sympt.>ms and diagnosis 
of abnormal personality (mental disorder, mental disease), and (2) 
measurement of personality traits with special reference to the estab- 
lishment of tests for the indication of degrees of personality diHerences 
among people generally. The classification of abnormal personality has 
resulted from general observation and diagnosis of mental disorder, 
with indications of borderline symptoms of abnormality in peofde 
generally regarded as normal. The measurement of personality traits 
has resulted in numerous standard measures of personality, such as 
emotional maturity, social adjustment, character and moral conduct, 
interests, attitudes, mental hygiene, introversion-extroversion, ascendence- 
submission, and specific traits, such as the various sensitivities and skiBs, 
where there are indirect influences upon the totad personality. 
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VI. SMCine mcHOiociCAL tiaits 

Hie influence on the total penooality specific psycholi^cal 
traits, such as visual acuity, are not apparent to the casual investigator. 
Defective vision may cause one to fail the test for an automobile driver’s 
license. This failure anc^ others like it may in turn cause a general 
feeling of inferiority for which tlM individual will compensate with 
various abnormal symptoms, such as aggressive and obnoxious behavior. 

Measurement of the specific psychtJogical traits are described here 
as (1) tests of sensitivities, (2) tests of motor capacities and skills, and 
(3) tests of the perceptual and abstract processes. 

A TmIm ^ * w--a»e — 

Tests are used to determine sensory acuity and the range at sensi- 
tivities. They are useful in detecting abnormalities and in the analysis 
of die departments of sensitivity used in any activity. 

1. Vision. Among the early tests of visual acuity were the Snellen 
Charts, consisting of rows of letters to be read at varying distances. 
A more recent test of visual acuity, the McCallie Test (1908), is a 
series of cards which may be shuffled and presented in different orders. 
Eadi card cemtains foiu letters of diflerent sizes to be read at various 
distances. McCallie has also devised a set of cards for illiterates, using 
animal figures instead of letters. 

Tests of odor vision include, among others, the Holmgren wools 
and the Ishihara [dates. The Ishihara Test is a series of circles made of 
small colored dots forming figures of different odors. The dots are of 
equal brightness and saturation, and differ only in hue. Color-blind 
persons may distinguish figures by brightness, but will fail to name 
the figures made by the di&rent hues. 

2. Audition. Tests of hearing include the watch-tick-test, the 
whispered-word-test, and instrument tests. Watch ticks and whispers 
vary in loudness for different testers and measures secured by these 
devices are inaccurate. More desirable tests are the acumeter, Sea- 
shore’s Audiometer, or some similar device for stsmdardizing the stimulus 
and the conditions under which the test is 

3. Onox SxNsfTiviTiBs. Among other sensitivity tests 9 re 
measures fm the threshold of pain, pressure, warmth, cold, and two- 
point discrimination. 

i. Tasla of Motar C a pa dH aa and SkRIa 

Single tests of motor skill measure speed or accuracy of tapping, 
speed or accuracy of tracing, steadiness, balancing, etc. All of these 
measure sensitivity as well as coordination of reaction. In addition to 
the single motor tests, batteries of tests have been devised by Garfid 
(1923) and R. H. Seashore (1928), amemg others. SeadMxe’i battery 
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is composed ci u tests: (1) KoerthV putsait-meter, measuring ability 
to f(^ow a small target moving in a circle, (2) a motm’ rhythm test, 
which consisu of tapping in time widi a telegra(^ stmnder, (3) Miles’ 
motility rotor, measuring speed ot turning a small hand drUl, (4) a 
tapping test, (5) a spool pac^g test, (6) serial discriminator, measuring 
linger coordination in reacting to a series of visual stimuli. The score 
on the battery represents 'general motor skill.’ 

C. Tsat of Parea^tiofi aad Abstract Fiasaasos 

Tests of this kind measure the span of perception, span of memory, 
cancellation of certain letters (or numbers) from pages of pied type, 
card sorting, perception of form and spatial relations, substitution of 
symbds for letters, rote memory, and associations. Various pieces of 
apparatus . are used for the presentation of symbolic materials in the 
measurement of these perce^ual and abstract processes, such as, the 
tachistoscope, which automatically exposes visual forms for a time io' 
terval limited often to a fraction of a second, the ehronoscope which 
measures the time of associations in milliseconds (thousandth of a second, 
or sigma), and the form boards and mazes which control spatial relx' 
tions in both tactual and visual sensitivities. 

VII. MRSONALITY TRAITS 

A large number of objeaive tests, rating scales, and inventories 
have been deVised ror measuring the psychological traits of personality. 
They include measures of psychological activity often designated by 
such terms as emotionality, temperament, affcctivity, mental adjustment, 
social behavior, complexes, introversion-extroversion, dominance and 
submission, self-sufficiency, and disposition. The chief result of early 
experimentation with personality tests was the detection of atypical 
or potentially abnormal personalities. Personality tests are classified into 
ten fields for measurement, as follows: (1) emotional stability, (2) emo- 
tional maturity, (3) extreme affectivities, (4) emotional complexes, (5) 
introversion-extroversion', (6) temperament, (7) social behavior, (8) 
interests and attitudes, (9) character and conduct, (10) personality 
batteries. 

A. ImoHoimI Stability 

Woodworth ( 1917) devised the first inventory for measuring psycho- 
neurotic tendencies (instability) and emotional maladjustment. Ques- 
tions relating to the emotional habits, complexes, and likes and dislikes 
of the subject were designed to indicate possibilities of future emotional 
maladjustment. The Woodworth Psychoneurotic Inventory, which was 
used in the U. S. Army during the World War, has been revised by 
Mathews (1923), House (1927), and others, and tests using the same 
or similar material were developed by Laird (1925), Chassell (1928), 
Thurstone (1929), and Bernieuter (1932). Tbe Thurstone Inventory 
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(cdKed die Penonality Sdbedute) coostsu ol 225 tpiesdont which die 
ndiject aocwcfs by encindii^ eit^r *yes/ ‘no,’ or The V’ indicates 
indbilky id answer. Scoring is in terms of ‘maladiusted answers* and a 
high sooce on the test may indicate emotional iosubility. While not all 
h^ scoring individuals are unstaUe, all the unable individuals will 
be found in the high scoring group. 

Thb inventory dtscrimmates sadsfoctorily between groups of 
people known to be emotionally stable (cidlm students) ai^groups 
kmwn to be unstable (inmates of a hospital w the insane). There is 
a d^iit rdadooship between college scholarship and emotional in- 
slnbili^ but no rdadonship between intelligence and instability. Women 
are more nnstahlr than men in terms of scores on the inventory 
(Thurstooe, 1929). 

1. laMlIaMi Matailly 

The Willoughby E-M Scale (1931), composed of 60 descriptions 
of emotional rituadoos, is prepared as a scale ^ emotional maturity or 
devekipment. Following each statement various ways of reacting in 
the tituatiaa are indkat^ for cht^ by the person making the rating. 
The total score on this scale indicates the degree of emotional maturity. 

C. fc a f iMs A Wwrtv fcha ilMtm m4 DMItaa) 

The Pressey X-O Series (1920) is a measure of likes and dislikes 
oamiiQaed ol several lists of words (600 in all). The sul^ect crosses 
out words which are unpleasant, or disliked, and encircles those which 
are most unpleasant. There are two scores, one of which is a measure 
of ‘general a ffe ct ivi ty* and die other of ‘personal idiosyncracy.* The 
former is the total number of disliked words and the latter is die extent 
ttf which the stdiject agrees with others. Scores in this test are related 
to sdholarship in college and in a lesser degree to general abstract 
tnlBRlgmcr. They are related also to emotional maturity (Chambers, 
1921). 

B. ■■■Haual Camptaam 

Asaodadoo teAs are used to discover emotional com{dexes (emo- 
twmal act, extreme a&cdvity). The Kent-Rosaoofi Assodadon Test 
(1910) b a list of one hundred sdmulus words to which the subject 
remands by yaking or writing the first word he diinks of after e^i 
WDM b prooouDced. 'The rep^ of each subject are compared with 
the replies given by 1000 ommal persons and agreements or disagree- 
ments are noted. The dbagreemenu (peculiar assodadons) may in- 
dkate eonyleaes. There are many methods ot using and scoring ano- 
g j sf h m tesla. 

Asaodadoo tests am used in the deteedem of guilt and deceit 
pBtUtt; and odien), in studies of delinquents (Mateer), as a masculmin- 
lemininby test (Wyatt), as designadi^ fidds of interest (Wyman), 
asad in im paychoanaly^ study at die uooonsdous. 
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PextonaliM is metsoned as an introvertoorovert contmuum by 
several well known tests. Conklin (1^3), Laird (1925), Maisum 
(11^), Heidlneikr (1927), and Neymann and Kddstedt (1928) have 
develop inventories for measuring personality in these terms. The 
replies to the questio n s of The Neyinann>Kohistedt Test indicate die 
*diut>m,* ‘sdf-sufBdent,* introve r ted personality or the contrasting exr 
trovertion. Introversion is doady reLued to eraodonal instability and 
neurotic tendencies (Bemreuter, 1931). 

The best known tests of temperament are the Downey Individiial 
Wfll-Temperament Test (1922) and the Downey Group Test of W31 
Temperament (1922). These tesa are based on handwriting reactions 
and measure responsiveness to changing conditions of modvatioa. 
Scores on die tests indicate speed of activity, aggressiveness, willfulness, 
tenacity, etc. The validity and reliability of tests of temp er a ment have 
not bera satisfactorily esublished. 

& SaeW lahaviar 

Tests of soda! behavior measure knowledge of social conduct and 
facility in adapting to environmental conditions or social groups. Such 
tests are in the experimental stage of their devdopment, but one of 
these tests, The George Washington Social intelligence Test (Moss, et 

1927) hat been widely used as a test of geiu^ social intelligence 
oomparable to abstraa int^geoce tests in the mcasuienrent of a unitary 
fidd of tittdligenoe. This test is described in Chapter VI. 

The Morris Trait Index: “L” (1932) is a measure of leadership in 
the specialized fidd of pro fe ssi on al education. It disc rim i n a te s fairly 
wdl b etwe e n reopgnized leaden and n(»i4eaders. Allport and Allport 
(1!Q8) developed a Scale for Measuring Ascendance^— Submission in 
Penooality. Inus inventory it composed of 33 prddem situatutos de- 
signed to iiuUcate the extent to which one dominates othen or is 
dominated by them. 

H. latasaala and AMtadN 

Tests of interests and attitudes nMasure siniiiar psycholt^kal activi- 
ties. Their chief dittioctioa is in their aim aixl moh^ of measurement. 

1. iMisusn. Most Uttered measures are personal inventorkt. 
S i ndicates his liltM and dislikes by apfsopriate m a r k i n g s of words or 
p hra ses. Measures of interest reactions are tests of information of objects 
and activities. Special interesi inventories and tem are aiwlable for 
vocational, educatiooai, lecreactonal, literary, and other fidds of activky. 
The divtitigMifbing interests of standard so^ groups, such as decto si n 
gas statioik attmdants, nunisters, technical school studeats. and 


m 




so oo, are determined by comparison of group interests with those trf 
die general pi^iulatioa. Inventoried interests indicate the specialized 
fidds of interest (feding) devdopment or lack of devdopmcnt. 

Tlte Vocatitmal Interest Bla^ (Strong, 1927) is a general interest 
inventtay, which secures prefereocm for occupations, recreations, educa- 
tiofud fidds, types peojde, careers, personal activities, etc. Scoring is 
done by comparing the responses of any one person with the re- 
sponses of standard social groups. Scoring scales for approximatdy 30 
ooupations are available for use with the Strong Vocational Interest 
Blank. Other interest measures indude The Vocational Interest Test 
for College Women (McHale, 1922), TTie Occupational Interest Blank 
for Women (Manson, 1931), The Interest Questionnaire for High 
Schod Students (Garretson and Symonds, 1931), The Vocational 
Interest Quotient Blank (Hepner, 1931) and the Vocational Interest 
Inventory (Thurstone, 1936). 

2. AmruDas. Inventories of opinions upon various social, 
moral, rdigious, pditical, and other issues, determine the range of these 
specific attitude for a normal population. Individuals arc rated for 
intensity of these attitudes. In most of the attitude inventories, state- 
ments are made, such as “The United States should immediately join 
the League of Nations and the World Court.” S indicates his attitude 
towards the statement by marking 'agreement,' 'doubtful,’ or 'dis- 
agreement.' 

Well known attitude scales are the Test of Public Opinion (Watson, 
1923), and the scries of approximately forty scales prepared by Thur- 
stone and his colleagues measuring attitude toward God, birth control, 
war, interaadonalism, the Chinese, prohibition, capital punishment, the 
N^io, etc. Remmers (1933) has constructed general attitude scales 
for measuring attitudes toward any social institution, any political 
party, etc. 

Attitudes toward any given issue vary with geographical area, 
education, socio-economic sums, etc., (Thurstone). Children’s attitudes 
towards Germans and Chinese changed significantly after seeing pro- 
German and proGhinese movies and the changes were quite permanent 
(Thurstone and Peterson, 1932). Workers’ attitudes toward their com- 
pany was positively related to success on the job (Uhrbrock, 1933). 
College ttudents whose attitudes are liberal on one issue are liberal in 
gmeral and liberalism is positively related to success in college (Likert, 
1934). 

I. Ckaiartar aad Csad u c t 

Tests of moral condua are in the experimenul stages of development. 
Numerous experimental programs have set up procedures for the 
measurement w conduct and the value of this measurement is evident 
in its af^iUcatton in education and the retraining of anti-social persons. 
’The C^raoer Education Inquiry, directed by Hartshorne and May 





ANO A^mfTMINT 


(19Z8)» iHustntet die attempt to estaUish measurea ol conduct. It pre- 
pared and used tesu for measuring honesty, trustworthiness, cheating, 
stealing, lying, persistence, cooperadoo, and the like. Fcmt' example, cheat- 
ing was measured by comparing die score reported by a sidqect, who 
scored hit own test, with the aaurd score, secured by the examiner un- 
known to the subiect. Other tests measure knowledge moral prin- 
ciples, such as Krm Ethical Discriminadon Test (1922), and atdnides 
toward moral issues, such as Grossman’s Judgment Speed and Accuracy 
Test (1928). 

I ^ — a — 

Several batteries of personality tests have been prepared for dw 
measurement of larger units of psychdogical activity. Among them 
are Laird’s Cdgace Mental Hygiene Series (1925) and Bernreuter's 
Personalia Inventory (1931). Banreutcr’s test is a measure o{ four 
aspects of personality: psychoneurodc tendency, self-sufficiency, intro- 
version-extroversion, and domiiunce-submission. The test is composed 
of questions and S reacts by marking ‘yes' ‘no’ or as in the Thurstonc 
Personality Schedule. The diffierendadon of the four measurements is 
obtained by scoring with diderent answer keys. 

VIII. THI ABNORMAL KRSONALITY 

In the investigation of the abnormal personality, tesdng is impos- 
siUe often, because the extremely abnormal person will not or cannot 
coc^rate in tests. Descripdve symptoms or categories of traits arc 
used to classify the abnormal personality into kinds of mental disorder. 

A. ClasslWcsH— o# Afcwoi m al R si— w HSy <N*«ital AmMw, mmtal 
dIsMM, Nfal tana: hnaalty) 

Mental disorders are classified as: (1) the organic, which are asso- 
ciated with a definite physical or chemical injury that is essendally 
causadve of the disorder, and (2) the junctiond, which are psychogenic. 
Tile final causes of the functional disorders arc traced in the educadonat 
(training) history of the individual, although organic changes accom- 
pany tlw development of the disorder and a hereditary predisposition 
pro^Uy exists. 

1. Tub OaoANic Pstckosbs. Ail physical diseases are accompanied 
by some mental disturbance, and the fdiowing mental disorders are 
characterized by definite injury to nervous tissue: (1) general paralysis 
(paresis), caused by syphilis of Ae nervous system, (2) traumatic disorders, 
accompanied by delirium or loss of memory, (3) senile psychosis, the 
psychosis of old age, (4) arteriosclerotic psychosis, the psycfwwis caused 
uy a hardening of the arteries, (5) psychoses of brain diseases, such as, 
tuberculosis ck the brain, Huntington's chorea, brain tumor, brain 
typhilis, eoogeiiital bnio injury, etc. Chemical or toxic injury may 
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anue mentdl dtnnler, as in potbotogical mt 09 ckad(ui,^ddirium tremeni, 
ao4 other akoholic fHTcfaoses, and die drug psychoies accideittal, 
trade, £ood, or habit wigin. The eymptoms of the o^nk psychoan 
are abnormal devdofnnents ot the individual's original personality quali- 
ties, whkh the otgank injury has let loose. 

2. The FimcnowAL Psychoses. Mental disorders, which are ex- 
{dainaUe (mly in psychological terms are classified into the psychoses 
and the neuroses. 

a The Psychoses. The psychics are marked mental disorders 
in which die normal personality of the individual is completely lost 
Disintegration of personality qualities is comi^ete. The person is dis- 
oriented in his environment 

The manic-depressive psychoses, paranoia, and dementia-precox 
belong to this group. The distinguishing symptoms of the manic- 
dejnessive psychoses are psycho-motor elation and depression, often 
with a drculatmy course. Paranoia is characterized by weakness of 
judgment and systemadzed delusions. Demenda-precox shows pro- 
gressively marked detenoration of intelligence accompanied by emodonal 
disturbances, such as excitement, depression, delusions, stupor, loss of 
modve, and various other symptoms. It is the largest group of dis- 
orders, including more dian half of the padents of state hospiuls. 

b. The Neuroses. The neuroses are condidons of ‘nervousness’ 
of apparently well people. They include neurasthenia, psychasthenia, 
and hysteria, which have as their symptoms various pht^ias or fears, 
oboessions, complexes, mental and {^ysical weakness, tics and psycho- 
logical paralysis. The underlying psychological condition in neurosis is 
a conflict between goals of acdon. 

3. OpnciAi. Classification. The official classificadon the 
American Psychiatric Association, which is widely used in mental dis- 
ease hospitals, includes the following major clinical categories of mental 
disorder: (1) Traumadc psychoses, (2) Senile psychoses, (3) Psychoxs 
with arteno^erosis, (4) Gmeral Paralysis, (5) Psychoses with cerebral 
syphilis, (6) Psychoses with Hundngton’s chores, (7) Psychoses with 
trao tumor, (8) Psychoses with ocher brain and nervous diseases, (9) 
Alcohdk psychoses, (10) Psychoses due to drugs and other exogenous 
toxiiis, (II) Psychoses with pellagra, (12) Psychoses with ocher somatic 
dis eas e s, (13) Mank-depressive psychoses, (14) Involutiotr melancholia, 
(15) l^menda precox, (16) Panuioia or paranoid condition, (17) 
Epilepdc psychoses, (18) Psycho-neuroses and neuroses, (19) Psychenes 
with psychopathic persc^iry, (20) Psychoses with mental defxiency, 
(21) Undiagnosed psychoses, (22) Without psychoses. The latter dais 
is ii^uded far padents with epilepsy, aladiolism, drug addkdcai, psy- 
cboptdik persp^ity, mental d^ekney, etc., confined to menml dtsnsc 
institotioas. 
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Mental disorder is attributed, first, to inherited predisposirioas, or 
general susceptibility to disease, second, to individual conditioning factws, 
Sttdi as age, physiological epochs, and sex, and third, to envircHuneneal 
conditioning iauoon, such as climate, civilization, trauma, infecdoo, ex- 
hausticHt, fright and worry. These three sets of causes operate together, 
of course; a predisposed person may avrnd mental disease by not being 
subjected to a stressful environment, and the proper conditioning &uXor$ 
of life may cause a less predisposed pers<»i to slmw mental disorder. 

Specific mental disorders are not inherited. Inheritance erf m«ital 
disease Ikes in a general {mdisposition, or j^ysical and mental weak- 
ness, which results in various forms of diseases, if given the proper con- 
ditioning factors. This explains why mental disorder runs in Emilies. 
Mental disorders of some sort are found in the families of about 65 per 
cent of cases of mental disorder according to White (1924). 

C. Fiava l anoa mf M— fa l Maovdar 

Patients in mental disease hospitals in the United States in 1923 
totaled 265,829, or more than 225 per 100,000 of the population. Of 
these, 41,590 were diagnosed as of organic origin. Classified as dementia 
precox were 114,240 patients and as manic-depressive psychosis, 40,751 
patients (Pdlock, 1925). Ebised on a study of admissions to mental 
disease hospitals in New York State, Pollock and Malzberg (1928) 
estimate that 4.5 per cent of those bom at any one time, or ooc person 
in 22, bec<»ne patients in a mental disease hospital during the lifetime 
of his generation. These figures give one a picture of the prevalence 
of disorders of personality. 

A high percentage of admissions stay in mental disease hospitals 
for the duration of their life. The recovery rate for all mental diseases 
is 13.6 per cent, which runs as high as 35.4 per cent for manic-depressive 
psychoses and as low as 6.4 per cent for dementia precox patients 
(Pdlock, 1925). There are more beds in mental disease hospitals than 
in hospitals for physical disorders axid more patients with mental dis- 
orders than the combined residents of ^blcminded institutions, ^tes 
prisons, and reformatories, nie abnormal personality, with its accom- 
panying maladjustment, is a tremendous social prodem and adequate 
psychdogical measures for diagnosis, adequate methods of treatment, 
and adequate means of care, are yet to be devised. 

D. DascripHva Symptoms of tlra Aboeimai Ponoitolity 

The most characteristic descriptive symptom of die abnormal per- 
sonality is inability to fit into social organization or to adjust to the 
customary waya of living. This symptom is evident in the slight cccen- 
tricittei die normal person as well as in the definitely unsocial bc- 
havior of die hobo, the criminal, and the insane. 
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Among die specific abuiormal symptoms, whidi may be indicated 
by tests or in interview, are changes, or di&rences frcnn the ntMrtnal, 
in visual, auditory, and organic sensitivities. Illusions and hallucinations 
' are prominent in the abnormal personality. Hallucinations are false 
perceptions. ‘Voices’ of good or evU, from Heaven or Hell, are common 
hallucinations and ’visions’ are told by the abnormal person as if they 
were real experiences. Delusions generally accompany hallucinations. 
They are false beliefs. Delusions o£ reference, persecution, and grandeur 
occur in certain mental disorders and in some they are systematized 
to include all of awareness. Thought is comjdetely disoriented from 
reality in the systematized delusion. 

Fixed ideas, obsessions, or the overweighting of an idea, doubts 
and phobias, such as the fear of dirt (misophobia), the fear of open 
and closed places (agoraphobia and claustrophobia) and the fear of 
hre (pyrophobia) are common symptoms among certain mental dis- 
orders. Lady Macbeth’s performance in the sleepwalking scene is an 
example of an obsession. The normal person frequently has mild obses- 
sions that he will have a disease, ^1 oS a cliff, or hnd some one under 
the bed. Abnormality is a matter of degrees. 

The stereotyped action carries the abnormal development of the 
obsession a little further and one act may be performed throughout the 
whole day. In somnambulism the patient lives through a painful experi- 
ence which he has forgotten, although he may appear very much like 
the ordinary sleepwalker. 

A ’flight of ideas’ and retardation of thought are abnormal 
symptoms, and dilapidation of thought is characteristic of dementia 
precox. Impulsions, as in kleptomania, negativisms, exaltation and 
depression, increased and decreased psycho-motor activity, melancholia 
and stupor, amnesia, hyperamnesia and paramnesia of memory, mul- 
ti{^e personality, emotional complexes, loss of motivation and interest, 
exaggerated symbolism in day and night dreaming, does not exhaust 
the list symptoms of the abnormal personality. 

The whole personality is aHected in mental disorder. Physical and 
glandular changes take pbce. Clinical tests show disturbances of the 
major reflexes, such as the knee-jerk, eye reflex, Babinski reflex, and 
indicate destruction of nervous tissue. Personality and intelligence 
tests show degrees of psychological changes. The genetic history of an 
abnormal personality may show a symptomatology of personality dif- 
ferences which classifies him as one ot the various mental disorders. 
These symptenns are but exaggerated traits of the normal personality. 

iX. THIORIBS OF PERSONALITY 

There is no inclusive theory which relates all the facts of 
personality. It would not be expected that a held of activity as inexactly 
defined as personality could have a comjdete and satisfactory theory. 
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But tltere are numerous explanadoos which emfdiasize paiticidar aspects 
of personality. Some are based upon personality measurement and some 
on general observation. Many interesting theories are die result of 
clinical diagnosis of the abnormal personality. In almost all theories, 
personality is described as a unitary function, although the activity ci 
different qualities of personality may be emphasi2ed. 

The oldest known theory of personality is a classification of tempera' 
mencs formulated By the Greeks. About 400 B.C. Hypocrates laid the 
foundation for the doctrine of temperaments based on the humors 
(fluids) of the body and the Greek physician, Galen (167 A.D.), 
elaborated this theory, as follows: 


Temperamenu Humors 

Quick — strong (choleric) Yellow bile 

Quick — weak (sanguine) Blood 

Slow — strong (melancholic) Black bile 

Sh'W — weak (phlegmatic) Pheigm 


Art cKtec bihace of ckeae four humors was said to make the comoedy 
constituted personality. This classification has been extended on the 
psychological side by numerous investigators, such as Wundt, Ebbing- 
haus, Heyman, Ach, Meumann, during the latter half of the last century. 

A. T h io ri ns of niysiqiM mmd Cl iawl q o a 

Numerous anatomical theories have been developed as a basis of 
classification of personality qualities. A popular theory of doubtful 
value classifies Europeans according to racial origin into the ‘Alpine,’ 
the ‘Mediterranean,’ and the ‘Nordic.’ Four body types: the ‘respiratory,’ 
the ‘digestive,’ the ‘muscular’ and the ‘nervous,’ have been described by 
French anthropologists in relation to mental activity. Personality has 
been classified according to head shape (brachycephalic and dolicho- 
cephalic) and according to hair shape (Hat, oval, and round). Lombroso 
described ceruin criminal types Insed upon measurement of physical 
traits, which subsequendy he reported as unsupported. None ^ these 
theories are regarded as other than interesting speculations into the 
physical basis personality. 

Kretchmer (1925) describes four types of personality, based upon 
physique: the ‘pyknik’ (shon limbed, round bodied, stocky), the 
‘asAenic’ (long limbed, long bodied, slender, angular), the ‘athletic,’ 
and the ‘hypoplastic’ (underdeveloped). The pyknik personality is 
characterized by likelihc^ of reversion to extreme emotional reactims 
(extreme mania or depression). The asthenic is a daydreamer who 
withdraws from social contacts and becomes shut t>S from reality. The 
hypoplastic is likely to develop ‘inferiority complexes’ due to his under- 
development, but the athletic is the nearly perfect individual. 
Kretchmer’s theory was derived from dinical ol^rvations but subse- 
quent measurements of actual people do not confirm bis theory (Garvey, 
1933). 
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SaoEuiy, v^ien actiud measuretnenti «i<e made, the daims of 
various psuedo-scientific systems of diaracter analysis, such as phrendlogy 
and [diysiognomy, are not substantiated (Hull, 1S^8; Paterson, 1930; 
and odiers). 

Oiemical explanations ai personality have been confined largely 
to specific persixiality qualities. Vuious personality difie r e n ces are 
link^ to the functioning of the endocrine ^ands and <kflnite ctarela- 
dons have been established between glandular acri^ty and the person- 
ality qualities. No adequate chemical explanation of the total person- 
ality exists. But it is a generally accepted theory that the whole anatomy 
and physiology the organism (physique and chemique) are related 
in what is termed the total personality. 

S. T h aori a i of Pqfdii^iM 

Several representative contemporary psychological theories of per- 
sonality fdlow. 

1. Thb Behavior Theory of Watson (1924). Personality is a 
devdopment of conditioned reactions. Abnormal and normal attitudes 
and reactions are due to adaptive and non-adaptive cixiditioning of 
ol^ects, aaivities, and persons of the environment. 

2. The Psychoanalytical Theory of Freud (1883). The motiva- 
tion of life is the lihiio, which is sexual energy undifferentiated from 
himger at birth (sex and foot-getting instincts). Libido striving is 
fdeasure seeking and avoidance of |:»in (pleasure-pain principle), which 
comes into conflict with social custom (gregarious instinct) leading to a 
recognition of reality (reality principle) and adjustment. in various ways. 
RepressicMi of the primitive pleasure-pain impulses may force them 
into the unoMiscious and cause a ’Bight from reality’ into neuroses or 
psychoses. Conflict between libido striving and reality determines the 
development of personality in an abnormal or normal directiem. 

3. Adler’s Theory of Psychic Compensation (1917). At the 
foundation of this theory is the doctrine of mindertaertigl(eit, or organic 
and psychic inferiority. According to Adler, before birth at some time all 
organs of the body strive independently for nutrition. At birth they 
begin to function together according to the laws of compensation. 
P^chic inferiority has its basis in organic inferiority and mind is die 
instrument by which compensation for wganic defects, such as in vision 
and audition, are accomplished. When compensation is difficult the 
persen does noe take a 'flight from reality’ (Freud), but he builds up 
an avoidance in the face of reality {Sicherungtendenz). There is a 
life plan with avoiding tendenews smd rationalitations of activhy. All 
liEe b^ns with the feeling of inferiority and the measure of adjustment 
is the degree smd kind of compensatim effected. 




4. Tm TmcnuK or Psksohautt. Tlw andnvalent dastifkatioo 
of penooality into c^^tonng types has interested philcMM^hers and psy- 
chologuts since the dawn of history. Plato spoke ‘diallow* and ‘deep’ 
kinds of men. ‘Abstract* and ‘concrete’ thinkers i« an early distimmon 
wfaidi has formed die basis of inteiligenoe measurement Meumann 
(1911) distinguished between the ‘sutists,’ who desire to leave things 
as they are, and die ‘dynamists* who wish for active experience. Stem 
(1922) speaks of the ‘spontaneous’ and 'merely reactive’ and in his 
discussions of testimony he dassihes people according to attitude into 
‘subjective’ and ‘objective’ types. One might add numerous simQar 
opposite types of personality, whidi have been observed and reported, 
such as James* ‘tough and tender minded,’ Astwald’s ‘romanddsts and 
classicists,’ b^etzsche’s ‘apdonians and dionysians,’ Shiller’s ‘naive and 
senttmenul,’ Fink’s ‘active and passive* and so oti, but all have about 
the same meaning. Many of these ‘types’ of personality have served to 
stimuhie dcscripeUm and measurement distinctive personality qualichs. 

a. Introvert-Extrovert Type Theory oj Jung (1903). In this theory 
all persons arc dassified into the ‘extrovert and introvert’ personality. 
Libido, accctfding to Jung, is defined as psychic energy. In the ex- 
trovert, psychic energy is directed outward toward objects, activities, 
and people. In the introvert, it is directed inward in fantasy, day- 
dreaming and thoughts about oneself. 

Measurement on an introversion-extroversion continuum has 
led to a consideration of the trait as normally distributed among peoj^c 
generally with few people scattered toward the extremes trf the intro- 
version-extroversion scale. 

b. The Eidetic Type Theory of Jaensch (1928). induded in the 
eidetic imagery types arc people whose imagery is extremdy vivid. The 
T-type has persisting and disturbing images and a tendency to high 
tonus and irritability, which are accompanied by chemical disturbances 
of the parathyroid. The B-type has exceptionally dear images, but 
directed at will, which are accompanied by over-activity of the thyroid, 

C Hart Obaarvatlewal Q ualW m PafieaalHy 

The most indusive theory of personality is given by G. Stanley 
Hall (1923) in which eight observational qualities of personality are 
mentioned as follows: 

(1) Health, which has an diservational scale value at death of 0, 
100 as the apex of condition, with few living higher than 70, 80, and 90. 

(2) Second breath, or mental exaltation and inspiration, akin to 
second breadli of the athlete, of which there arc many degrees of contrd 
and uae of emotional energy. 
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(3) Free mobility up and down the pleasufe-poin Kale, in wludi 
some remain in an abnormal elation or depression, some sfdit if the 
extreme is too long continued, and others have elasticity in degrees to 
experience all extremes of feeling and not be dominated by th^. 

(4) Sympathy, the quality of feeling with others, wim degrees of 
selfishness and ims^shne^. 

(5) Love of Nature, a quality personality expressing develop- 
ment in understanding of life. 

(6) Sublimation, the spiritualization of animal tendencies, or 
the substitution of socially desirable activities for those less desiraUe 
and the use of all tendencies, such as, fear, anger, and love, with various 
degrees of perfection of adjustment in the trait. 

(7) Acdvity-passivity, which includes the ambivalent distincticms 
of personality, such as the objectivist-subjectivist and the introvert- 
extrovert qualities. 

(8) Loyalty, which is the subordination of the self to authority, 
including the idea of conscience, of which there are many degrees. 

D. Swnaary 

Personality is acknowledged as the most important Held of study in 
psychology from the point of view of adjustment to the environment. 
Hall’s theory of observable personality qualities suggests many traits 
yet to be reserved and measured. Other themies emphasize important 
qualities in personality. No theory is satisfactory as an explanation of 
the total personality. But all of the theories deal with personality as a 
unit, which is measured in the adjustment made by the individual 
to his environment. 

X. KRSONALITY AND INTELLICINCI 

The differences from individual to individual, and from group to 
group, are quite as great among the various personality traits as in 
general intelligence. The same normal distribution of measures exists. 
The overlapping of distributions, plotted for different social groups, is 
usual. Extremes of distributions of intelligence and personality traits 
alike show marked inferior adjustment to the environmental conditions 
of life in the lower ranges and marked superior adjustment in the 
higher ranges. Feeblemindedness for intelligence and mental disorder 
fw personality characterize inferior adjustment. Alertness (or genius) 
and stability (or sanity) characterize superior adjustment. 

From one’s intelligence, it is impossible to draw conclusions re- 
garding standing in any particular trait of personality. But superi- 
ority in intelligence goes with superiority in personality traits generally. 
Intelligence may he regarded as one factor or trait of the total person- 
ality, and superiority in physical, physiological, and psychological quali 
ties are related to each ocher. Go(^ physique gws with good chemique 
apd these go with good piycfaique. 
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XL AOfUmilNT 

The frtiftn nf an nrganUm upan KU environment may hp aHapriv^ 
or iwudapdve. With human bangs living in society this activity is 
calledi adjusnnent or maladjustment. The criterion of perfection of re- 
action is adjustment. Under conditions of dvilizatign tbir criterion is 
*" a Jarga measure by the niK apJ stanHarHs .nf society (fdk- 
ways and mores')^ which are the social habits groups of animals and 
pec^l^. 

A. TIm NydMlofical ActlaHy of A dl aa t wa a t 

A human being^ or animal, is said to be intelligent who is able to 
adj ust satisfact orily to. his enviroomcnt. Intelligence is thought of a^ 
the capaci ty for adjustment, and intelligence tests as measures of degrees 
of adjmttnc.nt. This is a correa conception, but it is limited to .the 
mechanism of adjustment. 

Pecmnality traits influence adjustment in a very large measure. It 
soJiappcAS that persons who arc-of very suj)crior intelligence, and have 
lurned. most that can be learned of any one specialization, are unable 
to adjust to the conditions of life and are confined in mental disease 
hospitals. It is truly said that a person must have intelligence to lose 
his mind. Intelligence (capacity) ddimits the learning of adjustive re- 
actions but other personality traits influence these adjustive reactions 
suficiendy for them to be considered as causative of maladjustment. 


B. Maladli 

Maladjustment is indicated first by unusual reactions in a norma! 
environment. Persons giving evidence of maladjustment are designated 
as abnormal : ( 1 ) if they in thf lo wer rang es of distributions on 

i ntellig ence -tests (the feebleminded or aments), (2) if they score liT the 
lo wer ranges of person ality musums (the psychotic, neurotic, psyrho- 
neurc^ic, or insane), and (3) if their behavior differs too much from 
rhe usual or normal hehaviof of the Other members of the social 
organization. 


G enera l gh«rvation_ of clinical s v m p t o m_s indicates 
^nr po^nality.^WRIIc the term abnormality 
is used to designate the inferior extreme of any psychological measure it 
refers as well to the superior extreme where adjustment is relatively 
perfect. 


C. SviMiiary 

Degrees of adjustment are indicated for personality measures in 
this chaffer and for intelligence measures in an earlier chapter (Chapter 
VI). The activity of making adjustments to environment^ stimulation 
has been studied as learning and emotion. The total stimulating situa- 
tion, formed of environmental chsmges and all influences within the 
organism, is the! cause of adjustment and maladjustment. This is what 
is generally called heredity and environment. 


Pa*t C 


INTEGRATION OF PSYCHOLOGICAL ACTIVITY 

iNTBGltATTON IN THE NeRVOUS SysTEM AND IN AwaSENESS 


// we wish to understand mental life . . . .we must study 
the nervous system and how it worlds, since ell our thinking 
depends upon nerve connections. 

— Howaud C. Wamen 
Stuart Profeuor, Princeton 

All of the sciences are concerned with the one world of 
human experience .... Introspection and inspection .... denote 
(its) observation . . . from the different standpoint of psychology 
and physics. 

— Edward Bradford Titcuenkr 
Professor of Psychology, Girncll 

The effect of intcgratiMi is observed in reaction. Learned reactions 
are evidences of adjustive integration. Native reactions show inherited 
iittcgrations. Emotiona! reactions indicate integrations in which adjust- 
ments to environmental conditions arc not perfea. Causative of re- 
action is the integrative activity within the organism. 

Environmental stimuli present situations demanding a change in 
the integration of reaction in order that there may be an adjustment 
ei the OTganism. While the effects of this change arc observed in re- 
action, the process itself is in the nervous system and in awareness 
where integrative stimulation and structure can be studied. 

Part C is concerned with the speciHc problems of integration. In 
the study of integration, experiment^ conditions are set so the specific 
integrative activity in which the experimenter is interested comes under 
observation. Two of the following chapters deal with integration in 
the nervous system and three with integration in awareness. 


Integration in the Nerpous System 
Chapter X Forms of Nervous Integration. 

Chapter XI. Ompdex Integrations in the Nervous System. 


Chapter Xll. 
Chapter XIII. 
Chapter XIV. 


Integration in Awarreess 
Consciousness: The Structure of Awareness. 
Affectivity: Pleasantness and Unpleasantness. 
Thinking: Integration in AwarencM. 


I4f 
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A knowledge o£ structure is necessary to an understanding of 
integrttion in toe nervous system. Chapters X and XI describe die 
essential neural structures. Integration develops between receptor and 
effector; the nerve impulse drains throughout the nervous system into 
common padu of rcactirm; innervation ^ effectors is throi^ intricate 
nerve connections; reaction is the resultant of comjdez integrative nerve 
patterns. Causes of reaction are found in the action the nerve impulse 
and in the complex connecdoos of the nervous system. 

Nerve physiology is a science so broad that discussion the 
activity of the nervous system here can be only schematic and suggestive 
of how reaction takes form in the nerve action. 

In Awareness, integrative activity comes clearly under observ a tion. 
Here, as in the study of the nervous system, a knowledge of structure 
is necessary. The structures the environmental stimulus are described 
and measured in terms of wave-lengths, pounds, meters, and so on. 
Similarly, structures of awareness are ref»eseated in terms of qualities 
and discriminations between these existences. 

Sensitivities, which were described in an early chapter (Chapter II), 
are awareness structures correlated with environmental stimulatimt. But 
the structures of awareness are usually more complex than thus far 
considered, as can be realized when a tone is compared with a sym- 
phony or a color with a landscape. Awareness may be of a sym|dimy 
heard or a landscape seen years in the past, which are recalled sensitivi- 
ties. Thinking and feeling involve such structures of awareness, but in 
a sequence d^rmined by the stimulation in awareness. 

Chapter XII is concerned particularly with the stnictures of aware- 
ness while Chapter XIV discusses the stimulation of psychological 
activity^ in thinking. Feeling (Chapter XIII) is discussed as a distinct 
kind ^ awareness where motivation is directed toward the goal o£ in- 
dividual satisfaction rather than that of efficient adjustment 
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FORMS OF NERVOUS INTEGRATION 

The influence of integration on psychological activity ia observed 
in the anatomical relations of nerve structures and in die metabolism 
of nerve cells. Nervous integratitm is accomplished dirough die acdoo 
of nerve cells (neurons) whidi are in funcdooal rdadon, 

I. THI ORGANIZATION OF NIURAL ANATOMY 

A general consideration of the nervous system gives one the im- 
pression that there are large and small nerves which are brandies of 
a main nerve trunk called the centr(d axis (the spinal cord and brain). 
In reality however, these units, called nerves, are bundles of nerve 
fibers. 

A. TIm Narva Fftar 

Each litde nerve fiber is insulated by a covering from contact with 
the other nerve fiben forming a nerve. The cssendd covering is called 
the medullary or myelin sheath. Thus the nerve fiber consists t£ a 
core of nerve protof^m surrounded by a covering or sheath. A second 
covering (the primitive sheath of Schwann, or neurilemma) c^ten is 
found outside the central axis. Certain fibers, for example those in the 
olhutory nerve, have only the sheath of Schwann, llie core of the 
nerve fiber is formed of nerve protof^asm specialized for the conduction 
of energy changes in the nervous system. The dieatfa, howev er , is 
formed of non-conducting protofJasm. 

1. Tba StnKforal Unit 

* The structural unit of the nervous system is the neuron or rurve 
cell. The nervcnis system is formed of neurons in structural and func- 
tional relationships (Donaldson estimates the number of neuroos as 
12 biUion, 12xl0*). 

The neuron is microscopic in size and is composed of the billow- 
ing parts and processes: 

1. CxurBonv. The cell-body is a microscof^ speck of nerve 
protofdasm frtmi which the processes the neuron extend. The odl- 
body is responsible for the nutrition of the whde neuron. 

2. Nucuius. The nucleus is located in the cell-body and carries 
the specific germinal characteristics of the nerve cell. 
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3. Axon. Each neuron has an ax<m, which often attains great 
length, reaching as far as from the brain to the sacral region o£ the 
^i^ cord, like axons, and their coverings, are the nerve fibers. 

4. OxNnams. The dendrites are the processes «f the oeorao 
which are sensitive to srimulatkuk by receptors M' odser neurons. 

5. Onm PaocBssxs. The outreaching fibrils of the axons and 
the dendrites are called the end brush. There are many very small fibrils 
reaching from the dendrites of the neuron through the cell body and 
along die axon to its endbrush. These Bbrils are part oi the cytoplasin 
and are thought to be the energy carriers in the neuron. 

Nervous integration is the coordinated activity of all these structural 
units. 

II. niNCnONAL ORCANIZATION 

The nervous system is divickd often into ‘white* and ‘gray* matter. 
Hiis division is based upon function. The ‘gray matter* is said to 
diange the directitm of ctmduction in a selective manner. All nerve 
pcoci^slasm is gray. *White matter* is really gray nerve fibers cover ed, 
or insylat”!, with white non-conducting protoplasm, called mydin. 
The myelin sheaths give parts of the nervous system a white appear- 
anoe, but only the gray nerve protoplasm has the property of oonductkai. 
Change in direcrion of conduction is at points in the nervous system 
where the nerve cells are not insulated with non-conducting protoplasm. 
At these points die nervous system has a gray appearnace. 

A. Tba Snwpaa 

When one neuron fanns a functional juncture widi another neuroa 
a iyoaOfr is said to exist. Stimulation of one neuron by another is 
tfarougn the synapse from the end-brush of axons to the end-brush of 
dendrites. Thus the nerve cells (neurcms) are linked together into a 
functional s y s te m . 

The synapae is a contact potm of stimulation which functiona no> 
cording to ft^y wdl establidied prindplea. 

1. Thx Law or Foxwaxd Conooctioh. This law says dutt all 
nervous sdmuladon is polarized at synaptic contacts, widi the dendrites 
as receiving processes and the axons as stimulating p roce i ae a . 

2. Ths *Au. oa Nonx PamctrLB.* This principle states that n 
neuron is eidier completdy stimulated (energized) or not at aL 

3. Tkx HTroTHxsu or RasisTANca. This hypothesis states that 
leststance to the transmission of stimulation duou^ the nervous s y s te m 
is greater at the synapae dian it it in the neuron. 
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4. Thb Hypothesis op Chancimc Resistance. This hypothem 
stEtet that resistance at the synapse changes during learning, fatigue, 
and under various metabolic conditions. 

C. Tba Narva Impaba 

Nerve excitation, or stimulaticm, is called the impulse. The exact 
nature of this energy is not known. It appears to be both chemical and 
physical. 

1. Theoeies op the Natueb of the Neeve Impulse. Nerve 
energy is the specific property of each neuron. It does not flow from 
receptor to effector. No one theory of the nature of the nerve impulse 
is entirely satisfactory but the explosion-fuse theory and the membrane 
theory are scientifically most acceptable. 

a. Wave Motion Theory. The wave motion theory calls atten- 
tion to the analogous condition of water waves and the transmission 
of nervous energy. It is one of the oldest theories of nerve action. 

b. Electrical Energy Theory. The electrical energy theory regards 
the transmission of the nerve impulse through the nervous system as 
analogous to the conduction of electricity throughout a telephone system. 
This theory was commonly held during the past generation. 

c. Theory of Explotion Fuse. The analogy here is one where 
each neuron gives off energy as it stimulates the next in a chain, similar 
to the burning of the paits of a fuse as it bums from end to end. 

d. The Membrane Theory. The tissues of the neuron arc mem- 
branes which act as differential obstacles to the pmssage of impulse. 
The impulse consists of a local electric current formed of positive ions 
(on the outside of the membrane) and negative ions (on the inside of 
the membrane) uniting and rendering the membrane ahead permeable 
as die impulse progresses. This passage of impulse requires a certain 
amount of time, as does restoration to the normal electrical potential 
in which there is an absolute refractory period, which is the time 
required for recovery between impulses, and a relative refractory period, 
which IS the time required for recovery for stimuli of energy above 
the absolute threshold. 

2. Vaeiabiuty op the Neeve Impulse. Nerve impulses are said 
to vary only in intensity and frequency (number). Even the variation 
in intensity has been challenged by Adrian who produced evidence 
due the nerve impulse is of fixed intensity for each neuron. Impulses 
appear to vary benuse of: (a) a larger number of fibers being used, 
(d) a rapid succession of stimuladon, and (c) a strong solitary sdmolus 
may initiate two or more successive nerve impulses. 

D. Ths FnacNonal Uait of N a r v s latagraHM 

Neurons are organixed into functional units b e tween r ecept ow 

and effectors. 
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1. Thb Rbaciton-Axc Httothisis. The reacttoo, which u ia- 
hUted by the environmental stimulus, is said to restdt from integration 
performed by afferent neurons, leading from receptors, through adiustor 
neufont in t^ central axis, and along efferent neurons to electors. This 
is the reacdoo-arc hypothesis. 



Pig. 14. RaactioQ-Are Hypotbeiit. EnTirtmnsental ■timnli (S), kctina 

upon spectaliicd receptm, eiccite afferent ncuroni of the nervou* tyiteio which 
lead to the central axis where an extremely complex atyuatment talcea place. 
Upon the dralnace of intpoUe* into efferent neurone the effectora are innervated 
aiM the reaction (R) ia upon the environment (either explicit or implicit). 

2. The Strcctuee of the Reaction-Arc. The afferent neurons 
in contact with receptors, conduct the impulses to die central axis. 
CtMitact here is with adjustor neurons which direct the passage of im- 
pulses in the central axis. The essential structure of integration is in 
the central axis where the impulse is conducted throughout the cord 
and brain. Contact is made with efferent neurons, which carry the 
impulse to effectors. The organization of afferent, adjustor, and efferent 
structures make possible the functioning of the reaction-arc. 

1. RmcHm-Ak ypai ft iltHw Wlthiii Hm Nervewa Sy s Sa w 

The organization of neurons into integration patterns is exceed- 
ingly compfex. 

1. Variabiutt of Two-Neubon-Arc. For a hypothetical two- 
neuron-arc, as the number of synapses increases in arithmetical propor- 
tion the number of possibilities td reaction increases in geometrical 
pn^KMtion. Herrick estimates thatf the stimulation of one million 
neurons in all possible combinations would give lO^-^*^-*’**'* possibili- 
ties of reaction. 

2. PossiBiunss OP Rbaction. There are 12 billion neurons in 
the nervous system, making possible almost an infinite number of con- 
medons. It is thought that all receptors have the possibility of oon- 
necdons widi every effector, and dut nerve energy may pass along 
various paths in rnching any effectw. 

Ilf. THE GENERAL ELAN OP THE NERVOUS SYSTEM 

All nervous dssiK (nerve cells) can be separated into two divisions 
according to the functions it performs: (1) the cerehrospimU system, 
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and (2) the sympatheric nervosu system, (ealbd by some andion the 
autonomic nervous system). For the present we will be concerned largely 
with the cerebrospinal system. 

The cerebrospinal system may be divided into two smaller systems: 

(1) a central system formed of the central axis, and (2) a peripheral 
system formed of all nerve protoj^m outside the central (ex- 
elusive of the sympathetic system). Its action is upon die external en- 
vironment by means of explicit effectors. 

A. Tlw Csstral Systs si 

The central system is composed of all nerve protofdasm whidi is 
encased in the cranium and vertebral fnlumn (the central axis). 

1. Bxain and Coao. The central system is divided at the foramen 
magnum into the brain and cord. Besides the condnuadoo of the cord 
superior to the foramen magnum, which is called the brain stem, dtere 
are several enlargements of the brain stem making up the brain, whidi 
are called the medulla oblongata, pons Varolii, cerebellum, tksdstnuu, 
and cerebrum. These enlargements are masses of the cell bodies of 
neurons (with their dendrites), which are called nuclei at gan^ia. 
(The term ‘ganglia* often refers to masses of oeU bodies outside the 
central axis which are a part of the sympathetic system). 

2. MxPial Division of Centkal System. A great fissure (called 
the longitudinal fissure at the level oi the cerebrum) divides the central 
axis on the dorsal side, and to a degree on the ventral side, into two 
parts. This fissure cuts deep into the nervems tissue almost to the 
central canal. It forms the two hemispheres of the cerebrum. All struc- 
tures, generally speaking, are dufJicated laterally to this medial dhrid- 
ing line. All ascending fibers and all descending fibers cross (decussate) 
either at the level of aedvity or at the level of the brain stem, so that 
impulses starting at the receptors on the right side of the body and find- 
ing their way to higher centers, do so in the left hemisphere of die 
brain, and vice versa. 

B. Tlw Pv Hi sl w ral SjrtfwM 

This division of the nervous system is composed of (1) the crasusd 
nerves, which leave the central axis above the foramen magnum, and 

(2) the spinal nerves, which leave the central axis below the foramen 
magnum. The sympathedc system is <^n regarded as a part of die 
peripheral system, as it is outside of the central axis, and its^acxioa 
is contrdled to a degree by the central axis, but it has disdacthre in- 
tegradve funedons of its own. 
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IV. STRUCTUMS OP THI CINTRAL SYSTIM 

The back and front of the central system are spoken of respectively 
as dorsal and ventral (posterior and anterior) and the sides as Itoend. 
Toward the brain is spoken of as superior, and toward the cord as 
inferior, 

A. Tha Cofd and Hm Rraia SfSM 

The cord and the brain stem are composed of projection tracts (as- 
cending and descending fibers) and nuclei. In general the nuclei, which 
are formed of cell bodies and dendrites of neurons, are centrally located 
in the cord and brain stem. The prelection tracts, which are formed 
of the axons and their insulating coverings (nerve fibers), are peripher- 
ally located. Below the foramen magnum, the peripheral nerves enter 
the central axis by way of the intervertebral foramina, two of which are 
situated laterally in each spinal vertebra. Nuclei, which consist of the 
cell bodies of a^erent neurons composing these peripheral nerves, are 
situated inside each lateral half of the spinal vertebra, but just outside 
the cord proper and in the area of the cerebrospinal fluid. These nuclei 
are called the spinal ganglia. The cell bodies of the efferent neurons in 
the peripheral nerves arc found in the central gray matter of the cord. 
The nerve fibers leading from the central nuclei of the cord and brain 
stem go to other levels of the central axis, to striped effectors in the 
periphery of the body, and to th<r sympathetic ganglia lying outside the 
vertebral column of the cord or outside the brain stem in the cranium. 

R. Cawfinfi of Coatvai Sy s ta i 

Structures covering the central axis (inward from the cranial and 
vertebral structures) are the (1) dura mater (2) arachnoid (3) cerebro- 
spinal fluid (4) pia mater. 

C The MadaHa 

The medulla oblongata is an enlargement of the ventral part of 
die brain stem which is just superior to the foramen magnum. Besides 
the projection fibers of the brain stem at this point, two importaitt 
nuclei are conuined in each lateral half of the medulla, the nucleus 
gratis, which is immediately lateral to the medial fissure, and the 
nudeut cunecOus, which is lateral to this nucleus. 

O. Tha foam 

The pons Varolii is an enlargement of the ventral part of die 
brain stem just superior to the medulla. Besides the projection fibers 
of the brain stem at this ixiint there are masses of commissund fibers, 
cirding these projection hbers to connect the two hemispheres id the 
oerebdlum. Ahm, the pcuu includes various nuclei, acting particulariy as 
rdays for the cranial nerves. 
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15. L*teral tIcw of the Right Ctrcbrol HemUiibcre. Thia oebo—ticiBy 

WMi tlw importaiu fiwuroo. lobet, aiul projection ccntera oi the oortex, the mednUn 
*yl Pyy of toe brein^tetn, and the ecrehcilofn. The dotted area (D) le pre aea ta nmghly 
the origin of the main efferent tracta oonduetinf impnitca from the cortex to the lower 
coordination centcrt and cmaa-hatched arena (A, B, and C) repreaent projection arena 
at ^*'*'*V htnaethaaia, and andition, te a pec t i r el y. UaJdeBtifiod parta are inncratioB arena. 

Metul view of the Left Cerebral Hemiaphere. Thia figure niowa certain 
woctnrea_ of the brain-aieni, the cerebdliun, and the cerebral oortmc. The tfaaluane. 
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Meoul view of the Left Cerebral Hemiaphere. Thia figure niowa certain 
woctn rea_ of the brain-aieni, the cerebdliun, and the cerebral oortmc. The tfaaluane, 
tarpM caUaanm (oompoaed of nerve fUiera connectiiw the two hculaj^erea), and part 
M the pnleetfaMi area for olfaction and guatation (E) are visible. The eaaential aran 
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I. TIm Cti«b«Hmi 

The cerebellum is an enlargement, the second largest, of the brain 
stem, and it is dorsal to the pons. The cerebellum is composed of 
masses of cell bodies (and dendrites) from which axons descend to 
lower levels of the central axis. The cerebellum consists of two 
hemispheres, which are formed by the medial fissure of the central 
axis. Various fissures indent the surface of the cerebellum. 

t. Tha Tlulaaim 

The thalamus is referred to often as the basal ganglion. It is much 
older, genetically, than the cerebelltim and cerebrum, and in some of 
the lower forms of life it is the largest structure of the brain. It is 
located centrally and superior to the pons and is composed of two 
hemispheres. The thalamus includes a great number of nuclei which 
act as organization relays to inferior and superior structures. 

C. TW Carabran 

The cerebrum is the crowning structure of the central axis, and it 
includes more neurons in the human brain than all the rest of the 
nervous system. 

1. HxsasPHEaxs. The cerebrum is composed of two hemispheres 
whith are formed by the medial fissure. At this point tlw fissure is 
called the great longitudinal fissure. The transverse fissure separates 
the dorsal part of the cerebrum from the cerebellum. 

2. Inteelobulab Fissures. The lateral surfaces of the cerebrum 
are divided into five lobes by three interlobular fissures: Sylvius (the 
lateral fissure), Rolando (the central fissure), and the parieto-oceipital 
fissure. This latter fissure is more prmninent on the medial (mesial) 
sur&ces. 

3. Lobes. The five lobes of the cerebrum are: frontal, parted, 
oeeipiud, temporal, and the fifth l<Ae, at the base of the fissure of 
Syivius, called the Isle of Red. There is a small inferior surface of the 
cerebrum (inferior to the temporal lobe). 

4. Convolutions. Each of diese lobes has many smaller fissures 
(sulci), which form smaller lobes, called convolutions (gyri). The 
medial surfaces the cerebral hemispheres are broken by fissures and 
coDTolutions, all of which increase the surface, or cortex t/t the cerebrum. 
(Note that the cortex of the cerebrum and the cortex di the cerebellum 
are composed of gray matter while the outer surface of the rest dL the 
central axis is composed of white matter). 

V. STRUCTURIS OF THI PHtlPHIRAL SYSTEM 

The peripheral system is composed of afferent and efferent nerves 
reaching from die periphery of the body to the central axis. These 
nerves are classified into the sprsed nerves and the cranial nerves. 
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A. Tba Splaal N«rv« 

The tptnal nerves leave each lateral half of the cmtnd axis bjr 
way of the intervertebral foramina. There arc 31 pairs of nerves and 
each nerve is composed of both afferent and efferent fibers. There are 
the following divisions of spinal nerves (in pairs), 8 cervical, 12 diocacic, 
5 lumbar, 5 sacral, 1 coccygeal, corresponding to the divinons 6t the 
vertebrae which compose the spinal column. The aficrent neurons have 
their cell-bodies in the spinal ganglia and the efierent neuroos, whtdi 
go to striped muscles, in the ventral homi of the gray matter ci the cord. 

B. TIm Cranial Narvat 

There are 12 pairs of cranial nerves leaving the brain stem. Some 
of these nerves are formed of both afferent and efferent fibers. There 
arc the following cranial nerves in pairs, I olfactory, II optic. III oculo- 
motor, IV trochlear, V trigeminal, VI abducent, VII fad^, VIII audit- 
ory, IX glossopharyngeal, X vagus, XI spinal accessory, XII hypogloaial. 

Vi. THE MECHANISM OF NERVOUS INTEGRATION 

The mechanism of nervous integration includes receptors, afferent 
neurons, adjustor neurons, efferent neurons, and effectors. The struc- 
ture and action of receptors and effectors have been discussed in detail 
in Chapter I and II. 

A. Paripharal Systaas 

The action of afferent and efferent neurons is observed in the con- 
tacts estaUished in the peripherial system by the spinsd and cranial 
nerves. These neurons conduct the nerve impulse (stimtilatioo) to 
and from the central axis. Their function is deariy one of conduedoo 
and they are insulated for this purpose so that the direction of stimula- 
tion is determined in structure. 

B. Central Syatani 

Integration is primarily the function of adjustor neurons, whidi 
are situated in the central axis. There are insulated fibers forming 
nerves in the central axis, similar to the spinal and cranial nerves, 
and the neurons of the central axis are organized into nudei or 
ganglia, which distribute the impulse (stimulation) over the central 
axis. The greater part of this integration is perfmmed in die larger 
structures of the central axis with the cerebrum as the major structure 
of integration in the higher forms of life. 

C. Tkraa-Naaraa-Ara 

In the action of the spinal nerves, such as those leading from the 
cutaneous receptors, an dongated dendrite, appearing very much like 
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an axon and insulated from odwr nerve fibers forming the nerve, ii 
the reoeiviitg prooets, A hypothetical three>neurooHuc beliniv the jonmtm 
mmgtmm illustrates the coutk di ssttnom inc^radon. 

The passage of impulse thrcmgh a three-neuron-arc is as follows: 
(1) reoepdoo dt sdmuladon or inidadon of nerve impulse, (2) panage 
dt impulse by afierent path alcmg dendrite in contact with rece p tor, 
throng ceil body (in spinal ganglion), and along axon to dorsal horn 
of gtmy matter of central axis, (4) sdmulation by axon end4irudi dt 



Fig. 16. lotegrmtMfi la the Spiaa] CDrd. A (chcnMic cr ow 
pf dw cord ahowing ‘white malte-’ and 'grey matter’ (ahaded portioo), 
aptaal aeraea at the iaterrertabrai tore matt (A), aad adjaator aeu rooa 
ia the cord. Ad impolae caused by acunty in the recept o r (H) trarersea 
the aScreal aenreai with iu ccll-mly la the ayinal gaaglioa (B), iaio 
the doraaJ bora of the ocatrel azia (C), aad the ead-bniab m the 
ana forma a ayaaB oa with dendrites of other asaroaa. The botndsa 
wmf turn to aa eRcreat aouroa (D). or to as adiaator aeoroa (1) 
arhteh aav la taro atimalate ao effcrcM aaiaroo (F) he the oppoaila half 
of the ccatrai ojtia Edfectora (S aad C) are lanerrataa uaoa lha 
atfaaalstioa of tho efforoac aaa r o aa iu aad F reapectirely). 


dendrites of sdiostor neuron through synspse, (5) pess^pe <d impulK 
along adjustor neuron through odl body and dong nxoo to veBCfd 
horn of gray nutter of central axis, (6) idmuladoo by axon end-brush 
of dendrites of efferent neuron through synapse, (7) pestege of im- 
pulse by efferent path through cell body (in ventral turn ^ gray mstter) 
along axon through intervertditfal foraoKn to effector, and qnendBog 
cut over mocor-cnd-plate to stimfilstr a leacdoo of several mnsde fibers. 

O. MTs Uw 

Hie sutemeat of pdaritv of afferent and efferem impulses in the 
centrd axis is known as Bell’s Law. Afferent impulses traverse fibers 
ratcring the dorsal horns of the gray matter of the central axis. Efferent 
impulses traverse fibers leaving the ventral horns of the gray «**f«»*w of 
the central axis. 
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Nerve activity, such as that in the sickest verbal or motor le- 
action, involves many thousand neurons. Ine three-neuron-orc illus- 
trates what would take place if int^radon weR reduced to its simplcsr 
terms. Nerve stimulation is said to drain throughout the central system 
into common efferent nerve patterns (common from the standpoint of 
yke response). *Ooe common path* comes to be used through the 
repetitions ot the reaction. Hence, patterns of reaction are formed. 
*1^ is called die drainage hypadmis. 
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COMPLEX ADJUSTMENTS OF NERVOUS INTEGRATION 

Integration in the nervous system is accomfdished by means of 
centers of stimulation, which arc laid down in the structures of the 
central axis, such as the cerebrum and medulla. Nerves in the central 
axis (tracts) form the connections between these centers. Stimulation 
reaches these centers by way of afierent netirons from recqjtors, and 
it travels to electors by way of efierent neurons after the process of 
adjustment is completed. All nervous integration takes f^ce through 
the action of these adjustment centers. 

I. ADIUSTHENT CENTIRS 

Where many cell bodies with their outreaching dendrites are in 
functional contact so that they may be readily stimulated as a unit, an 
adjustment center is said to exist. Nerve centers are usually located in 
the gray matter of the central axis. 

A. Aattamy of a Cantor 

A center is a nucleus or ganglion, or a part of these structures, 
which functions as a unit. A nucleus or ganglion is a collectioo of 
cell bodies and their dendrites, groups of which are in functional re- 
lation so that they can be stimulated as units. Axom lead from the cell 
bodies forming these structures to similar structures in the central axis. 

R. Ktiida of Coatora 

Adjustments of the central axis are of two kinds, (1) corrdatioo 
(sensory), and (2) coordination (motor). Correlation implies distribu- 
tion of the Emulation over wider patterns throughout the central axis. 
Coordination implies the determination of patterns of stimulation in 
relation to etfectm. 

II. COORDINATION (MOTOR) CENTERS 

The term ‘coordination' is applied to the activity of a center where 
the axons of the neurems forming that center have an anatomical 
arrangement providing for the innervation of a particular group of 
effectors. There are lower and higher coordinatioa centen. 

I<1 
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Fi«. 17. Ornnixation of CooHination Centera. Tliia acbtana tbowa a 
fiasi prramidal ocuroo in poaition for stimulation by th« axon cnd-bruab 
of anouwr neanm in vhat would be a bifber eoordiMtioa center if 
aamtrmm ainiilar ^ramidal edit were in fonctional rdatioD. CoodoctioB 
is fay way of the iiisu l ate d axon in the pyramidal tract and tfae impulse is 
transmitlM from the axon end-brusfa to toe dendrites of a peripheral efferent 
nenron in a lower coordination center which may be at any level of the 
spinal cord. Tfae efferent neurons receive the stimulation and conduct to 
the motor end-plale inoerrating muscle filers of the effector. 

A. TIm Ltwr C— >d l l«ff H o« 

The lower coordinatioa center* are formed of efferent neorotu 
and are usually situated in the ventral gray column ol the sjnnal cord 
and hrain stem. They are in direct contact with the mosde fibers of 
effectors through motor end-|dates. If the lower coordination centers 
are sdmulated the effectms automatically are innervated. The esplidt 
effect is die reactioo. 

S. TIm Highar C a w Ha a l l oa C ao t a w 

Higher coordination centers are located in the ooctex of die 
cerdmim. The ‘motor area’ lie* in the pre-c*ntnd gyrus (ascending 
frontal convolution) of the frontal lobe. The giant pyramidal cdls 
form the ‘motor area* and the axons from tl^ cnls become die 
pyramidal tracts (tractus cortico-spinalis) whidi ^atc the main padis 
of con d ucti o n from the higher cocxdioatitm oentm to die lower OO' 
onSnatioo centers. 
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Centen throughout the frontal !c4»e an involved in the more com* 
pkx coordinatioas. These centers an stimulated by higher oorrdacioo 
centers. They stimulate other comdination centers until the co o ducrioa 
path to lower coordination centers is invtjved. ‘Broca’s area’ is a co- 
(Mdinadon center for speech. This center lies superior to the ascending 
branch of the fissure of Sylvius. Many of the highly specialized re- 
actions performed by both sides of the body (hands and feet) are oo> 
ordinated in the left frontal lobe (for right-handed individuals). 

^UPEIUOIL 


Prt-cen±rml Gyruj ■< 
(Motor Art*) 


Giunt 

Trad 

Pons VaroUt 
htBrabiSian. 

Medulla.. 

tnRruknStem, 

Anterior (direct) 
P^amidal Tract 

Cervical and vpper 
Tkoracic Seamotis 
of Cord 


Lower Thoracic, btm- 
bar aad. Sacral Seg- 
ments ^Cord 


Cerebnem, 


TUalamus 


Cerebellum, 



■Dtcuaaatian 
Pjframida 

Lateral (crossed) 
PfroMnaalTract 


IKFERJOR. 

Fic. 18. Ddceadinc Tract*. The Pyramutal Tract (Traetua oortico-apiaaUa) ahow iag 
direct and creased branches in the lateral and ventral columns^ of the cord retpeetiseb. 
The cell bodies (tunt pyramidal cells) of neurons forming this tract arc {band in the 
prs-centra] gyrni of the cerebnun and the axons of oenrons of the direct p y ra a d dal 
tract stinmlata lower coordination centers in the ccrvicai and apper thoracic sadaenta 
of the cord while the axona of neurons of the crossed pyrairidal tract atimalale losrar 
coordimatimt centers in the hnrer thoracic, Iw^ar, sscrml, and cu c c y i te a l a t mim ta of the 
cord. Crossed and direct pyramidal tracts are duplicatra laterally tn the centra axia 

III. DfSCINOINC TRACTS 

The largest efferent path (nerve) of coodiKtion from higgler to 
lower coordination centers is the pyramidal tract. This tract, viduch b 
formed of the axons leading from the giant pyramidal ctdls of die 
higher coordination centers in the pre-central gyrus, has two b read ies 
for ead) hemisphere of the cerebrum. 
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A. Th« CraasMf PyramMal Tract (Tractoa Cortico-tpliialb LataraiitI 

Hiis tract decussates just below the medulla and is found in the 
lateral columns of the spinal cord. After the crossing the fibers from this 
tract enter the ventral gray matter of the same half of the spinal cord 
at levels of the thoracic region and below, and stimulate the lower co- 
ordination centers located there. 

B. Tha piract PyramMal Tract (Tractm Certtoo sp twaHa Vaatralis) 

Tihis tract descends in the ventral columns of the spinal cord. 
Fibers leaving this tract decussate in the ventral commissure of the 
cord at the level at which they stimulate lower coordination centers in 
the ventral gray matter. The direct pyramidal tract terminates in the 
upper thoracic region. The crossed pyramidal tract consists of fibers 
teaching to the levels of the cord below this region. 

IV. THE SYMPATHETIC SYSTEM (A SYSTEM OF 
COORDINATION CENTERS) 

The S3rmpathetic system has the distinctive function of automatic 
control of the vegetative activities of the organism. It has three divi- 
sions: (1) the hulbar, composed of 4 pairs of ganglia located in the 
cranium, (2) the sacral, composed of ganglia scattered throughout the 
viscera, and (3) the parasympathetic, composed of pairs of ganglia situ- 
ated ventral to the spinal column, one for each of the vertebra, and 
connected as a chain. The ganglia of the bulbar-sacral system are 
situated far from the central axis, and the ganglia of the pkarasympathetic 
are dose to the central axis. 

A. Caatraf Axis C«iw«ctiofw 

Pre-gangtionic fibers connect the sympathetic ganglia with the 
central axis. The cell-bodies and dendrites of the pre-ganglionic neurmis 
are in the lateral-ventral gray columns of the brain stem and cord and 
the axons reach to the sympathetic ganglia. Post-ganglionic fibers make 
the contact with the smo^ musdes and gland effectors. The cell- 
bodies and dendrites of the post-ganglionic neurons form the sym- 
pathetic ganglia. 

B. FmmHm of Hm SympatlMtic Systam 

The sympathetic system is efferent (motor) in function. The 
centers oi activity, situated in the gan^ia, coordinate the reactions tA 
smooth muscle and gland effectors. Most of the reactions of smooffi 
musdes are rhythmical and this action it coordinated by the centers 
in the sympathetic ganglia. Direct action upon these centers is by 
means d preganglionic fibers from the central axis. Afferent impulses 
from interoKptors in the glands and smooth musdes travel direedy 
to the dorsal horns of the central axis (and the cdl-bodies of the affereitt 
neurons are in the spirul ganglia). 
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V. CORRILATION (SfNSORY) CINTIRS 

Of the three kinds of correlation centers, the lower, intermediary, 
and the higher, the intermediary are largely projection rday oenten. 

A. Lower CorrolatioM Coofort 

The lower correlation centers distribute the afferent stimulation 
by means of adjustor neurons to different levels of the central atda, 
either for the direct stimulation of lower coordination centers cr for 
the passage stimulation to higher correlation centers. 

B. iotsrmodiaiy CorreloHoo Ceotors 

The intermediary correlation centers relay the impmlse to higher 
centers. These centers are in the nuclei of the medulla, pons, 
thalamus, etc. 

C. HifiMr CorrolaHoo Coofon 

The higher correlation centers are located in the cortex of die 
cerebrum (sec Figure 15). The olfactory and gustatory centers are in 
the hypfmcampal convolution on the medial surface of the cerebrum. 
The auditory centers are located in the superior temporal convolution. 
'fhe visual centers, called the cuneas and precuneas, arc dorsal to the 
parictOKKcipital fissure and largely on the medial surface of the cerebrum. 
The area ol general sensitivity for pressure, pain, warmth, and cold, 
(for impulses from cxteroccptors, interoceptors, and proprioceptors) is 
located in the post-central gyrus (ascending parietal convolution), cor- 
responding to the ‘motor area’ in the pre-central gyros. These arc 
the only localizations of sensitivities known. 

VI. ASCENDING TRACTS 

Ascending tracts conducting stimulation to the centers of general 
sensitivity (somesthctic area of post-central gyrus) are of three kinds; 
(1) exteroceptive tracts, (2) propriocej^ive tracts, and (3) interoceptive 
tracts. There is little exact information concerning the intcrocepdve 
tracts. 

A. Extarecaptiva Tracfi 

The exteroceptive tracts conduct impulses caused by the stimulation 
of cutaneous receptors to higher centers. The axons of the afferent 
neurons terminate in the gray matter of the dorsal gray etJumns of the 
central axis and stimulate, via a synapse, the end-brush of the dendrites 
of adjustor neurons. The axons of these neurons cross to the <^^K»ite 
half of the central axis through the central gray commissure and bKome 
a part of the spinal lemniscus (tractus spino-thalmacus) a few segments 
above the level of stimulation. Under this name are included tracts 
in the lateral white column {tractus spino-thalamicus lateralis') and 
in die ventral white column {tractus spino-thalamicus ventralis) which 
lead, without further relay, to nuclei of the thalamus and stimulate. 
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vui synapses, intermediary corrdatioo centers located there. Axons 
arising in these centers, form paths of conduction to the post central 
gyrus of the cerebral cortex, and stimulate higher correlation centers 
located there. The crossing to the opposite side of the medial fissure 
of the central axis, for these tracu, is at the level of environmental 
stimulation. This system of conduction is the chief ascending path 
for nervous impulses for pressure, warmth, cold, and pain, which arise 
in the cutaneous surfaces of the trunk and limbs. There is a different 
pathway to the thalamus, called the trigeminal lemniscus, for cutaneous 
stimulation of the head. 

•JUPsajoR. 


Posi'CtMltrml Gfrua -< 
ifio m t6. t kM. t ic Amai 


I 

^Cerebrum, 


-Thalamus 


fiotuVaroUL- 


ZerebeJlum. 


'Htdial Lcnotiscus 


Medulla.— 

Lateral Spmo-Tkal- 
amic Tract 

IMparThoraete. aud 
QtrviealSaamaMJa- 

ofoU 

Vkuind SpbwJhat - 
amic Tract 

Lower Tharaac, Lion- 
bar aud fiacroLSe^ 
•maattsofCari 


-Nucleus CuMeatus 
-Nucleus Gracilis 

-Cobumn.^ Burdock 

-PraprioceptUm. 
-Ederooaptiou. 
-Column of GoU 

-Propriooeption, 

-ExieTOcaption. 


IMPERIOR. 


PifDTe 19. Ateettdittf Tracts. T1i« exteroceptive tracts of the spiosl temoisens 
fai tbs voBtral and latairal columns of the cord ore formed of adjustor naurans aritb 
their cell bodies in tbe grcT column of the opposite side, and thus their croeaiaa is 
os the kvd of eseitatiao. The asons of theta tracta etimulaie intermadiarj oorrwi' 
sIm centers in tbs thalsmos which rdar the impulse to the bicber corrdatifoai ccoMn 
•f tbe post^cemral gTriHL The tract# of tha amnal Icmniactts ars dupUeatad lataralljr 

in the ocatral saia. 

The prapriooBative tracts (ootomiis of Call and Burdacb) in the dorsal oolmnn of 
ska cord are formed of collaterals of sfferefit neurons with their esU bodies in the 
spinal fUflia at tbe level of stimulation. Their asons rise to stimulato eorreiation 
centers in tim amdolla. The eroesinp is above tbe medulla in the hrsio stem and 
another rdar of the impulse ia made in the thalamus before thcro Is stimutation of 
higher conmstioB centers in the post central grrus of the cerebrum. The colamas 
of GaU and Burdacb arc da^icsted faterally in the central asla. 
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The prc^oceptive tracts conduct atfeient impulses, wiiidi me 
caused by the stimulation of receptors in the musdes, tendons, and 
joiiits, to higher centers. Branches of axons of the afferent neurons 
enter the dorsal white columns of the central axis and become fibers 
of either the ctUumn of GoU {fasciculus gracilis) ox column of Bserdach 
{fasciculus cuneatus). The fibers of Goll are chiefly from sacral, lumbar, 
and lower thoracic nerves, and those of Burdach are chiefly from upper 
thoracic and cervical nerves. These tracts terminate, respectively, in die 
nudei of gracilis and cuneatus of the medulla. The end-brush of the 
axons stimulate the lower centers of these nuclei and axons of a 
seomd order crmduct the impulses across to the <^>posite side of the 
medial fissure of the central axis and upward to the thalamus as a 
part of a tract known as the medisd lemniscus. Here intermediary 
centers are stimulated and the impulse is relayed by axons to cerebral 
cortex in the post-central gyrus. 


Cohott^x, of 
Goll 

CoLushu of 3i*rdack A Column of 3wiitte)t 
\ D OR/SyiL / 




Ln.ier'eiL 
Spitud — 
Lemuiseua 


Crosied. daieraZJ 
\Pyramidtd. Tract 


Laiercd 

-Spinal 

Lemuiscus 





Vontrml Sfitud Lemtuscus 


Diract ^rarntdai 
Tract (Vent ml) ^ 


t'cHtrcii 5^i»ui2 lemniseiu 


Flff. aO. S elw Mtfc: CroM-ScctMM of the Spinal Cord at tke Fifth Sacral 
Vertebra. Tba *sra]r matter' (teipsiled area) and certain inportent traete 
of tbe *«Mu matter' (croaa^iatcoM) arc abotm. Tbe remaiinns 'white 
amtear' (wiidaBllfieal arcaa) eonaista of other traete and abort projection 
and tranarerte Sbera. 


C AW af— t Tfucta hnm Spatial K ec ap t e ft 

The special receptors, induding the retina of the eye, die cristae 
umpullares of the semi-circular canals, the rods of cord of the codhkt, 
the taste bulbs of the tongue, the Schneiderian membranes of the nose, 
have teparatr tracts to meir iuimmediary condadm centers in die 
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nr>fHiilla, p(ms, thalamus, and other nudet o£ dw brain stem. The ini' 
pulses from these intermediary centers are rdayed to the higher cot' 
relation centers iirf tlw cortex, wtdi one exception: the impulses from 
the crinae ampullares are relayed from the thalamus to the cerebellum. 

VII. LOHCITUDINAL TRACTS 

Paths of conununication from dorsal to ventral centers, and pice 
versa, are called longitudinal tracts. Important longitudinal tracts of the 
cerebrum arc inferior to the cerebral cortex and they connect higher 
correlation centers, or association centers, with higher coordination 
centers. 


VIII. COMMISSURAL TRACTS 

Paths of communication across the medial fissure of the central 
axis are called commissural tracts. The most prominent commissural 
tracts of conduction from one lateral half of the central axis to the 
other half are: (1) the corpus callosum, at the level of the cerebrum, 
(2) the middle commissure, at the level of the thalamus and connect- 
ing both halves of this body, (3) the fibers of the pons circling the brain 
stem, at the level of the cerebellum, and (4) ^e ventral white and 
central gray commissures, at the various levels of the cord and brain stem. 

IX NIRVOUS INTiCRATION 

Nervous integration is a continuous flow of stimulation from re- 
cepCon to effectors. The action of receptors initiates this activity which 
culminates in the action of effectors. 

A. TIm Acti«« af Casitafs 

Nervous integration is effected through the action of centers and 
paths of conduction between these centers. Tlie cortex of the cerebrum 
ctMinsts of iimumerable centers which function between the higher 
correlation centers and the higher coordination centers. Theoretically, 
the impulses initiated in each receptor have the possibility of stimulation 
of every effector through the action of the centers throughout the 
central axis. 

Heredity establishes certain conunon paths of stimulation through 
the nervous system to effectors. Also, possibilities for the formation of 
new paths from every receptor to every effector are contributed by 
heredity. New conneaions are made in the learning process, which 
is one ci drainage of impulse into ’new common paths’ in the nervous 
system (drainage hypothesis). 
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■. TIm RmcHm m a Rasnitaat af Narvaw intagtatfoii 

The psychological reaction invdves the following causative factors 
in nervous integration: (1) the rece{^ion ol stimulation by means of 
exteroceptors, proprioceptors, and interoceptors, (2) the correlation and 
coordination of the nerve impulse by means of afferent, adjustor, and 
efferent systems — involving centers and tracts, and (3) the innervation 
of effectors — involving striated muscles, non-striated muscles, and 
glands. These arc the causative factors which are termed nervous 
integration and which result in the reaction. The psychological reaction 
is the objective evidence of nervous integration. 
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Chaptui XII 


(X)NSaOUSNESS 

Thi Snucrnu op Awaunbss 

Consciousness, or conscious activity, consists of all psychological 
activities that involve awareness. These are the most interesting in 
psychology. When viewed as structures these activities are comjJex 
patterns of sensitivities and affectivities, which are referred to as aware- 
ness situations (awarenesses). 

I. THE AWARENESS SITUATION 

The environmental situation (environmental stimulus) is studied 
by the usual objeaive methods of observation. The awareness situation 
is analogous to the environmenul situation, but it is studied by a special 
descriptive method of observation, called introspection. 

The awareness situation has been given various names, according 
to the complexity of its structure, such as sensation, perception, image, 
idea, judgment, concept, but the terms, sensitivity and affectivity, in- 
dicate the distinguishing characteristics of all awarenesses. Otherwise, 
all differences between awareness situations are matters of complexity. 
An awareness may involve several departments (modalities) of sen- 
sitivity, such as vision, pressure, and audition. The affertivity is dis- 
tinguished as an awareness situation which is considered from the point 
of view of pleasantness and unpleasantness (feeling). Affectivity is 
discussed in Chapter XIII. 

A. S> — Hlv i tiaa 

Sensitivities are classified as immediate, which are correlated with 
the environmental situation, or recalled, which arc rcmcmbeied aware- 
nesses. 

1. ImMBOIATB SENSlTrvmU (sENSATIOKS, sense mSCUMINATtONs). 

Theie is hardly an awareness, at least after the first one of diildhood, 
which does not involve past experience. Sensitivities leave a con- 
scious trace, and all future sensitivities are influenced hv this trace. 
Those sensitivities which are correlated with environmental stimulation 
(when checked with similar introspective reports from other human 
beings) are called immediate sensitivities. But the usual awareness is a 
joint produa of immediate sensitivity and all past similar experienoes. 
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The seasitivity is immediate in die sense that it is correlated in time 
with environmental stimulation. Sensitivities have been discussed from 
this point of view in Chapter II. 

2. Recalled Sbnsitivitibs (memokies, images, ideas). Recalled 
sensitivities are not correlated with environmental stimulation (when 
checked with introspective reports of others). There may be environ- 
mental changes which are causative of the recalled sensitivity. But re- 
called sensitivity is largely the conscious trace left by past experience. 

Such terms as perception and ideation, or imagination, are used 
to indicate the degree of relation of the sensitivity to the environmental 
stimulus. Perception is an awareness in which immediate sensitivity 
predominates. Ideation is awareness in which recalled sensitivity pre- 
dominates. Imagination refers to recalled sensitivities with little exact 
relation in their configuration or organization to the environmental 
situations. Other terms, such as the concept or judgment, indicate a 
final sensitivity in a succession of related sensitivities. 

B. TMakiof 

Immediate sensitivities dominate the thinking of the child. For 
the adult, who is concerned with mechanical invention or imaginative 
writing, recalled sensitivities dominate the thought sequence and the 
activity is highly logical. But the ^ructurcs of thinking consist of im- 
mediate and recalled sensitivities. 

Such terms as abstraction, reasoning, judging, conceptual thinking, 
etc., are descriptive terms of a succession of related awarenesses. The 
individual sensitivities may be immediate or recalled. These terms are 
used to describe the different characteristics of thinking. 

When viewed as causative of a sequence of awarenesses (thinking), 
the awareness situation is called the intent (stimulation in awareness). 
Integration of psychdogical activity within awareness is determined 
by stimulation in awareness. Thinking is successive awareness. 

€. Tfca AwarMMi Mfa a Hn is ParHal 

The introspection of the awareness situation is a partial report of 
pcydiologkal activity. Psychological activity is analogous to the waves 
the ocean breaking upon the shore. A volume of water nows below 
the crests of the waves. This corresponds to the automatic mental 
activities, which are only observable by objective methods. The crests 
of the waves are all that can be teen, and they correspond to the skip 
and jump of awareness. But where awareness is reported, it is in 
much greater detail than is available in objective obwivattons cA the 
psychological activity. A large portion tit important psychological 
activities can be studied only as awareiKsses. 
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II. DDCRIPTION OP THI STRUCTIIRIS OF AWARiNBS 

A. InfrosMcti*'* 

Rqxtrts of awareness under the contnJled conditions of an ex- 
periment are called introspections. Introspective reports take the form 
o£ identification of a fuau/y, such as color, pressure, or odor, and the 
estimatios of its quantity. 

B. OiiMMsiofiB (attributM) of Awa w ws sa 

The dimensions of an awareness situation arc similar to those of 
the environmental situation, only the measures of the dimensions arc 
less exact than in physical measurement. 

1. Quauty. Quality is the name given to any single unitary 
awareness. It is the hue of a visual sensitivity, the pitch of an auditory 
sensitivity, the bitter of a gustatory sensitivity, and so on fo( various 
sensitivities. It is the hue of a visual landscape, the pitch at a certain 
moment of the theme of a musical composition, and the momentary 
bitter of a dose of medicine. 

In certain sensitivity departments there are sub-qualidcs. In vision, 
the brightness and saturation of the hue are qualitative dimensions. 
Auditory qualities have an octave and volume dinercnce. These dimen- 
sions change the qualiutivc existence. 

2. Thk Dutcnsion of iNTENsmr. Intensity is the magnitude of 
the awareness, just as it is of the environmental stimulus and of the 
nerve impulse. It is referred to by such terms as loudness of the auditory 
quality and weight and sharpness of the general sensitivities. 

3. PaoTENsmr (Duration). Protensity is the dimension indicat- 
ing the time the quality exists. Most inirospeaions are of momenury 
awarenesses, but the protensity of an awareness may be made the datum 
of study, as in introspections upon rbythni. 

4. EIxtensitv. Extensity is the spatial characteristic of awareness, 
but not all qualities have the same degree of exactness in this dimension. 
Explicit pain and pressure, ustc, and temperature arc clearly localized 
spatially. Implicit pain and pressure are not so definitely localized. 
Visual sensitivities arc localized at a distance from the body as arc 
auditory and olfactory sensitivities with lesser degrees of accuracy. 

C. B e — dar l aa •# AwarwMaa (At t—t loa) 

The boundaries of awareness are limited by these dimensions of 
quality, intensity, protensity, and extensity. An awareness of great de- 
tail in its dimensions is often spoken of as attention. Used in this mean- 
ing, attention is synonomous with awareness or the structure described 
by its dimensions. 

Attention, used in this structural sense, is often spoken of as 
clearness. Certain spatial dimensions of a momentary awareness may be 
reported mme accurately and in greater detail than are others; the 
same may be true for the dimensions of quality, intensity, or protensity. 
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Then certain dimensions may be reported as vague and undifferentiated. 
Reports of this kind have led to a concept of clearness as a dimension 
of awareness. Figure and ground (Gestalt category) describes the 
focus and periphery of awareness as do the levels of attention (Tit* 
chcner). A ceruin tree stands out in a visual sensitivity as doa a 
musical theme in an auditory sensitivity. But clearness of structuie 
is detail of reported dimensions, while the genetic development of aware- 
ness over a period of time may be traced in the focusing (degrees of 
clearness or attention) of the structures of awareness. 

D. Tarminology of AwaranMs 

Awareness is consciousness. Both attention and sensitivity are 
awarenesses. Immediate and recalled sensitivities relate the awareness 
to different causes. Configuration {gestalt) is total awareness. All 
are termi indicating the structural pattern of an awareness as described 
hy the method of mtrospection. Affectivity is awareness which is 
reported from the point of view of pleasantness-unpleasantness (P-U). 

ill. STRUCTURES DESCRIBED IN AWARENESS 

The structures of different awarenesses will be listed in the genetic 
order of their integration. 

A ^ 9^9. 

9MI9ITWITHV 

Vistul, auditory, caste, and other immediate sensitivities are cor- 
related with environmental stimuli and localized in the enviroiunent 
surrounding our receptors. This is not true of the other struaures. 

B. Aftar-smsitivitiM (fra^awitly called sfter-aa«aatleiis or aftor-loMfaa) 

Various departments of sensitivity show after-effects of stimula- 
tion. Sensitivities oudast environmental stimulation. True after-effects 
cd stimulation are adaptation phenomena (sec Chapter II). 

1. Positive Aftee-Sensitivities. A positive after-sensitivity is a 
pndongatiem of the immediate sensitivity after the removal ^ the 
stimulus, and occurs either without interruption or after a brief interval. 
Positive after-sensitivities are present in vision after brief intense stimuli. 
They are present in pressure, and explained as sensitivities which are 
diu to continuation of the deformation of the skin after the removal 
of die stimulus. After-sensitivities are observed following intense tem- 
perature stimulation, and there is a long positive after-sensitivity (for 
10 seconds or more according to Titchener) in dermal pain. Taste 
sensitivity persists after the stimulus is removed, but this after-awareness 
is ex{dained as due to the stimulus continuing in solution on the tongue. 

2. Nigativb AFTXE-SxNsrnvTrr. In vision, the positive after- 
sensitivity u fdlowed by a negative after-sensitivity, which is of a 
odmidimentary or anUgonistic q^ity to that of the original sensitivity. 
In taste, awareness of sweet is often followed by a bitter taste, but tms 
may be an immediate sensitivity to a complex stimulus. Gwtinoous 
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warmth it followed by a sensitivity of coolness, but thu u under 
conditions of adaptation to warmth. Paradoxical cold results from 
warmdi stimulation at 45" C., but this is an immediate sensitivity 
during stimulation and not fdlowing the withdrawal of the stimulus. 
There is no cmidusive evidence for negative afrer-sensitivities except 
in vision. 


^ ^ ^ m a^«- a^a , _ 

9|mOTfiwTic 

Synesthetic sensitivities (called images by some authors) are awarC' 
nesses in another sensitivity department than that being stimulated. 
There is sensitivity, of course, in the department of stimulation, but 
there is an accompanying awareness in another sensitivity department 
Synesthetic sensitivities are scattered throughout all departments, but 
they are particularly noticeable in audition where an auditory stimulus 
may cause a visual sensitivity along with the natural auditory sensitivity 
(termed *c<dored hearing’). This peculiar auditory phenomenon has 
been used as the psychological basis of invention of a color organ 
which displays in color what are said to be musical rhythms. 

0. RacalM SaNsMvMw (fw q o ai iHy caBsd wcalla d faugw av 
i—w loty iaufaa) 

Recalled seruitivities represent a later suge in the devdopment 
of sensitivity to stimulation. They form a large part of the structure 
of thinking. 



Fic. ai. Tkt Ctnttic Dtvthpmtmt «f Visual Awortnsss. In ^aann 
tiine' it indicated on tlie abaciina. Environmental chances (the S of environ- 
UMnt) ara ahmm to be eorrelatad vhh the immediate aenaitivitiea (Ae S of 
anrareneea). The central horizontal line (a to b) indicates psrdwlacieal 
aqnQibrinm or no pSTcbelacieal activitr. A (sensitivitr) and B -(tk positive 
aftcr-aenaitivitir) are both considered to be breskinc-don'n psircholocical pro- 
easses; C (the negative after-ieniitivitj) it regarded as a baihUng-op p roce ss ; 
E (the ‘eidctac image'), which ia comparable in cleameaa to the aensitivitT. 
and P (the recalled aenaitivitr) are breaking-down proeeksct of rceall; D 
indkatea iadeSaite time in the genetic devdopment of awareneaa. White the 
diagram re p rea en ta the devdopment of visnal awareneaa, and to n degree enjr 
■wareMea, it moat be home in mind that many naitary activities are foealia- 
Ing at verioua timea and no one holds the focus for a long period of tiaw 
soch at is ahown in the diagram. 
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E. ‘EMctic ImacM* 

‘Eidetic images* are recalled sensitivities of exceptional dearness. 
They are most frequendy present in young peo{Je (usually young chil' 
dren) but are reported by some adults. Various authorities bdieve that 
there is an ‘eidetic type ^ mind* (Jaensch, 1930). It is a psychological 
phenomenon of awareness in which there are wide individual dif- 
ferences. 


IV. THE DIMENSIONS OF SENSITIVITY 

All awareness situations arc sensitivities or successions of senst- 
tivities (thinking), and the usual awareness situation is highly com- 
plex, involving several departments of sensitivity as well as various 
dimensions of these sensitivities. Infrequendy is one solely aware of 
a simple sensitivity, such as a pure tone or a simple taste, and when 
such a sensitivity does exist it is due to the focusing of awareness upon 
a quality or quantitative dimension of this quality. In experiments, 
the focus is determined by the instructions, and in usual psychological 
activity, it is caused by the natural intent of the person to observe. 

A review of the experimental results of introspective studies of 
the various dimensions of sensitivity will follow. 

A. Intensity: Weber's Law 

The intensity of a sensitivity is found to be correlated with the 
magnitude of the environmental stimulus, although various other con- 
ditions of stimulation influence this dimension. Weber’s Law (Weber- 
Fechner Function) was stated as a fraction (Weber’s fraaion) by Weber 
in 1834 and formulated as a law of sensitivity-stimulus reladonshtps 
by Fcchncr in • 1 860. The magnitude of the physical change is com- 
pared with the JND of the sensitivity from the absolute threshold. 
Intensity of various sensitivities, such as visual brightness, noise, odor, 
taste, pressure, temperature, and for P-U, increases in arithmetical 
progression as the magnitude of the stimulus increases in geometrical 
progression. The law is stated as an equation as follows: 

S = K Log R 

where “R” is the magnitude of the stimulus, “K.” is a constant for the 
individual subject, sensitivity, and environmental situation, and “S” 
the sensitivity. 

Weber’s law is a general statement of the relation of conscious 
intensities and stimulus magnitudes which holds with exactness only in 
the middle ranges of intensities. The decibel is a measure of magnitude 
of auditory stimulation which is based on this law. 
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B. Ijrtwnsity (Span Smsitivity) 

All sensitivities have extensity dimensions in awareness, but spatial 
awareness of the organism’s explicit environment is primarily visual, 
auditory, and tactual (cutaneous). Various measures of the dimension 
are called extensity cues. Special visual, auditory, and tactual cues in 
space sensitivity will be discussed in separate sections. 

1. Space Sensitivity in Smell and Taste. Exploratory move- 
ments of the head enable a partial localization of odors through differ- 
ences in intensity in the two nostrils. Localizations of tastes on the 
surfaces of the tongue are exact, but these localizations arc unimportant 
in general space sensitivity. 

2. Kinesthetic and Organic Space Sensitivity. Organic sensi- 
tivities are localized within the body with varying degrees of definite- 
ness, such as the pressures due to ‘gas’ in the intestines and dryness 
of the throat. ‘Referred pains’ are localized equally well, but are of 
nervous origin with their causes less definitely or not localized. Postural 
sensitivity (kinesthesis) is involved in all movement in space although 
it is not usually focal in awareness. Movements of the eyes and head, 
of the arms and fingers, and of the entire body are coordinated with 
other spatial sensitivities orienting the organism in space. 

3. Distance and Direction Sensitivity. Distance and direction 
sensitivity (tridimensional space) is primarily tactual and visual, but 
other departments of sensitivity are contributors. A change in intensity 
of an odor or a sound, and even a change in temperature in certain 
situations is a distance and direction cue. The less intense a sound or 
an odor the more distant the sensitivity is localized. Any changes in 
the intensity of a visual, tactual, auditory, or olfactory sensitivity, which 
arc related to movements of the body, is a cue for direction or depth. 

4 . Localization of Sensitivity (Lotze’s Theory of Local Sign, 
1852). Locality sign (local sign) is a cue in visual and tactual space 
sensitivities. In Locze’s Theory of Local Sign and early nativisiic theories, 
local sign was considered to be an inherited property of sensitivity. 
Today it is an acceptable theory that locality sign develops with the 
integration of spatial sensitivities. 

C. ProNfiaity (Tamperel SamiHvity) 

MentsJ lime varies with various factors in the total situation. 

1. Short Intervals. Temporal intervals in which the sensitivity 
is unitary are called sAort intervals, and they may range from a fraction 
of a second to perhaps five seconds. Greatest accuracy of estimate of 
{^ysical time is approximately at 0.75 seconds with longer intervals 
under-estimated and shorter intervals over-estimated. Equal short tactual 
and visual intervals are longer in duration of stimulus than auditory 
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iniervals, because of after-tetuitivitiet. FiUed imavaU ate Umget than 
unfilled ernes and those with definite boundaries ate siuHter thaw those 
with indefinite boundaries where the sdmulus rinses are equaL 

2. Loho iNTEavAU. Longer intervals are filled with unitary shoR 
intervals and in their estimation they are broken up into these temposal 
units. The ability to *guess rime’ and wake at a certain hour are pcO' 
ducts of learning of temporal cues in the total sitiurion. 

3. PaoTBHsiTT SuccassTON. Procensity sensirivi^ consists of snO' 
cessive units or continuous units which may be filled or unfilled. ’SiM> 
cessive units have an upper and lower threshold where the se n s i tiv i ty 
becomes continuous wbm the stimulation is of the same or appraai' 
mately the same receptor. The upper thresholds of rate of s uc c e ssion in 
milliseconds (ms., sigma, thousandths of second), where pcotensity 
sensirivtries become continuous, am as follows: 

For tactual stiinuU for different areas, 0.6 to 150.0 nit. 

For auditory stimuli of various kinds, 2.0 to 6.7 ms. 

For visual ttiinuli for different areas, 22.0 to 61.0 mt. 

SdmulatioD of the finger tips by a tuning fork gives the hig^test 
rate of succession before fusing and becoming continuous. Electric 
sparks as stimuli in audition have the next high^ rate. This threshold 
varies for difierent areas and kinds of stimulation and is increased vidien 
successive stimuli are alternated amcmg different departn^nts of 
aensirivity. 

The ioa^ threshold of rate of succession, bdow which sensirivities 
fuse and become continuous, is at about 750 ms. or %ths of a second. 

4. Rhythm. In rhythm sensitivity unitary intervals are recurrent 
and one member of the group is accentuates Aocentuarioo in the 
stimulus is a condition to rhythm sensitivity but it is not ocoessary to it. 
Tactual, visual, and kinesthetk sensirivtries may be rhythmic as wdl 
as auditory sensitivities where rhythm is most prominant. 

Movement resula frcmi succenive srimularion in whidi intensity, 
procensity, and extensity cues are integrated in the aensirivity. It is 
pcesent in moving and in stariooary si tu a t ions. 

1. Movimo Situations (Movbmbnt). Sensirivitv of moving situa* 
tions is in relatioo to the b^y and its activity. All dimenstoos of a 
sensitivity and usually aeveral sensitivity departments are involved in 
any one movetnenL Successive changes in brightness, size, diape, direc- 
tion, and distinctness of a visual sensitivity; of intensity and complexity 
of an audittny sensitivity; in directioa, size, shape, wet^it, etc. of a 
tsctnal sensirivi^; sind in the rate of all of these dianges, form the 
cues for a aensirivity of movement where the object itsof is movbif . 
Goes from smell a^ kinechesis and other departroatts of smdrivky 
not ment i o o ed here may enter the complex integintion. 
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a. Spatitd Separation of Successive Stimuli. The spatial direshdd 
at succession in both tactual and visual sensitivities is smaller dian die 
two>pcMnt limen, with the excepticm the fovea in visi<» where it 
is approximately the same as the two-point limen. At the periphery of 
the retina the two-point limen is four times as great as the dtresht^d 
d succession. 

b. Spatial Rates of Movement. In vision at a distance of two 
meters the lower temporal threshold of movement is 0.2 cm. per sec, 
and the upper temporal threshold about 150 cm. per sec. For odier 
distances than 2 m. from the eye the upper and lower temporal thres- 
hdds of rates of movement increase or decrease as the square of the 
distance. Beyond these thresholds moving objects are seen as standing 
still. 

2. Stationaxy Situations. Movement within a stationary situa- 
tion is called stationary movement and is present in visual sensitivity 
(Wertheimer, 1912), in tactual sensitivity (Benussi, 1913), and in 
auditory sensitivity (Bunt, 1917). 

a. The Phi Phenomenon. Wertheimer showed that if two slits 
are made in a screen and each slit is alternately illuminated fairly 
rapidly the visual sensitivity will be of a light moving from the first 
to the second position and back again. Wertheimer called this move- 
ment the phi phenomenon and it has been, called apparent movement. 
It is movement in a stationary situation. 

b. Optimum Rates of Succession in Stationary Movement. The 
optimum rate of successive stimuli in movement varies for the three de- 
panments of sensitivity in which it occurs. The best rate of visual suc- 
cession in motion pictures is 42 ms. per presentation or above 24 pic- 
tures per second. Experiments with simple stimuli indicate that approxi- 
mately 60 ms. is the optimum rate for visual movement. Experiments 
with simple stimuli indicate that between 25 and 30 ms. is the optimum 
rate for auditory movement. For tactual movement the optimum rate 
of succession is about 75 ms. 

c. Korte's Laws Relating Sensitivity Dimensions in Stationary 
Movement. Korte (1915) established laws lor optimum visual move- 
ment, relating extensity, protensity, and intensity dimensions as follows: 
(1) Spatial separation (extensity) of successive stimuli varies directly 
with their intensity. For sensitivity of movement, as the distance between 
successive stimuli is increased, intensity is increased, and as intensity 
is decreased, distance between stimuli is decreased. (2) Intensity and 
rate (protensity) <rf successive stimuli vary inversely. As rate is in- 
creased, intensity is decreased and as intensity is increased, rate is de- 
creased, to estaUish the best conditions of stationary movement. (3) 
Rate and spatial separation vary direedy. As spatial separation between 
successive stimuli is increased, ratt is increased and tnce versa, for 
movement sensitive. 
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laws established for visual stationary movement by Koite 
have been verified by Bum (1917) for tactual and for auditwy s ta t ion- 
ary movement. 

d. Intent of Observer (Attitude). Intent or attitude determines 
movement sensitivity as to direction and whether or not succession is 
observed as movement. Recalled sensitivities contribute to movement. 
Past experience builds the mental set for movement sensitivity. 

e. After-sensitivities of Movement. Movement is often followed 
by an after-sensitivity of movement in the opposite direction, in which 
the velocity of movement is simitar. 

E. Semilivity as a Maasura of Eaviroamant 

The environmental stimulating situation is said to be equivocal. 
It is not the exclusive cause of sensitivity in meaning or in dimensions. 

1. In Meaninq. Meaning is determined by recalled sensitivities 
ot past experience. When not recalled in detail, the meaning of this 
past sensitivity influences the individual’s present observation through 
mental set. Where recalled in detail it influences present observation 
in the development of intent. In either case the determination is the 
genetic result of past meanings and what one observes to have meaning 
is determined by past meanings in a very large degree. 

a. In Vision. An experiment by Stratton (1897) illustrates the 
effect ot past experience in vision. Our retinal images are inverted ast a 
physical effect of the accessory apparatus of the visual receptor. Correct 
adjustment through other sensitivities, such as pressure, has been 
effected early in life. ’Stratton reversed the usual retinal image with 
lenses and his visual environment appeared upside down. But objects 
soon righted themselves with experience and complete orientation 
gradually took place. Upon removal of the lenses objects again ap- 
peared inverted and, again, reorientation was necessary. 

b. In Audition. A similar experiment in auditiem was performed 
by Young (1928). He directed sounds to the opposite ears through 
tubes and car trumpets. Localization of sounds was on the side opposite 
to the stimulus, but a rapid reorientation took place. 

2. In Dimensions. The organism measures its environment with 
ks physitdogical equipment, such as the eye, semi-circular, canals, and 
ta^-buds. Sensitivity is the organism’s measure of the envirooment. 
Many illusions illustrate the differences between sensidvicy measures 
smd physical measures, while some illusions are due to meaning. There 
are cor^ations between the physical measures of the environment smd 
the sensitivity measures, as is illustrated b Weber’s law of intensity. 
Other sensitivity measures vary, with little relation to physical measures, 
as in mental time. 

a. Siae and Brightness Constancy. In vision, size and brightness 
constancy illumate the lack of known correlation between ^yskal 
measures and sensitivity measures. 
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(1) . Size. The physical lauf of the vismi attgle, which states dut 
die area of an object decreases with the square (rf the distance, hcdds 
for the size of the retinal image but not for the size of the sensitivity. 
A quarter held at a distance of two feet is not four times as large 
as it is at four feet. It is about the same size. Visual size sensidTity 
fiends to remain constant for various near distances when other. condi- 
tions are equal. 

(2) . Brightness. The physical law of light intensity, which 
states that the brightness of an object decreases with the square of die 
distance, again, holds for the brightness of the retinal image but not 
for brightness sensitivity. Brightness sensitivity is surface and 
illumination. Brightnesses of surfaces remain relatively unchanged under 
changes in illumination. A highly illuminated black will never have 
the same brightness as a weakly illuminated white even though die 
reflected light intensity of the two objects are. equal. 

b. General Constancy of Sensitivity. Visual shape and color as 
well as size and brightness tend to be constant under varying physical 
conditions. Constancy is the rule in all departments of sensitivity; under 
varying stimulating conditions kinesthetic weight is relatively constant, 
temperature is relatively constant, and so on. 

3. Thb Development of SENsmvrrv. It is well to distinguish 
between a physically measured world and a sensitivity measured worid. 
The sensitivity measured world is the integrated sensitivities of various 
departments. But as physical measures of the environment are invented 
the results of these measures are sensed through soooe department and 
form part of the integrated sensitivity. Didercnccs in sensitivity among 
individuals arc based upon different dcvelopnoents of sensitivity. Con- 
stancy and inconstancy of sensitivity between individuals, and from 
time to time in the same individual, is based uptm diis devdt^pment. 
The environmental stimulus is equivocal in the sense that sensitivity is 
essentially determined by the physiological measuring instruments of the 
mganism and by past expenence as evidenced in mental set. 

V. TACTUAL CUIS OF IXTINSITY SENSITIVITT 

Tactual extensity is related to the points of stimulation (locality 
which are learned. Errors in localization vary according to the 
dratity of pain and temperature spots, with an average entx of aocuZKy 
ol localization of about 5 mm. Kinesthetic sensitivities of deep pressure 
and pain integrate with these cutaneous sensitivities in bodily space 
localizations, direction of movement, size, and weight. 

A. T«»e-p«tafi ThrasiiaM 

The tactual two-point threshold is a measure acuity of tactual 
^cc sensitivity. Two-point threshdds were estaUished by Wcha as 
early as 1840. 
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1. MiAstmBs OF TWo-foint Thkkshold. Repretentrve thresholds 
fior various area^ o£ the body follow; 

Tongue^ 1. 1 nun. ( .04 inch) 

Palnuide last ftbalanx of iingrr 2. 2 nun. ( .08 inch) 

Red port of lips 4. 4 mm. ( .16 inch) 

lip of nose 6. 6 nun. ( .24 inch) 

Bade of second lAalanx of finger 11.0 nun. ( .44 inch) 

Heel 22. 0 nun. ( .88 inch) 

Back hand 30.8 mm. (1.23 inches) 

Forearm 39.6 mm. (1.58 inches) 

Sternum 44.0 mm. (1.76 inches) 

Bade of neck 52.8 mm. (2.11 inches) 

Middle of back 66. 0 mm. (2.64 inches) 

2. Vmojtm's Law. This law states that the two-point threshold 
is indirectly proportional to the distance of the area of the body from 
the axis about which it is rotating, c.g. the tips of the fingers have a 
lower two-point threshold than the back of the hand and they are 
farther away from the rotating axis at the shoulders. Vierordc’s Law is 
not in complete accord with all detailed facts, but it is an acceptable 
general statement of two-point thresholds. 

B. Tacfml (HuslMts 

Spatial accuracy, in comparison with physical measures, is greater 
for tactual sensitivity than for other departments of sensitivity. One 
important tactual illusion (Aristotle’s illusion) is observed when the 
index and middle fingers are crossed and the stimulus is applied (by 
an experimenter when S is blindfolded) between the two fingers. The 
illusion is of two objects. 

VI. VISUAL CUES OF EXTENSITY SENSITIVITY 

Vision otters numerotu special cues (measures ot dimensions) 
contributing to the integration of complex sensitivity. 

A. Two-point ThroshoM 

The minimal area on the retina necessary to be stimulated for 
sensitivity varies with conditions of brightness and under the best con- 
dititms has a subtended angle of about 10 sec. (of arc). Sensitivity may 
arise, however, from the stimulation of two separated areas of less 
than minimal size. The average two-point threshold at the fovea sub- 
tends an angle of 60 sec. (of arc). Twenty degrees outward from the 
fovea the two-point threshold is four times this measure. The two- 
point threshold is the measure of visual acuity with 60 sec, as the normal. 
Ratios of this measure in relation to distance are used as measures of 
near and far-sightedness (myopia and hyperopia). 
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1. Cum off VInmI Spaco Dopondiiic Upoo AnoffoMical Stroctoio 

These cues are often called die primary criteria of visual extensity. 

1. Accommodation. When the normal eye is relaxed it is ac- 
commodated for any distance very much greater than nine feet. Distinct- 
ness of sensitivity, then, as the lens is accommodated within nine feet, 
is a cue of distance and, also, kinesthesis, localized in the ciliary musde 
controlling accommodation of the lens, is another cue. Tliete are 
monocular cues of visual space sensitivity. 

2. CoNVEKGBNCE. When focusing upon ob)ects up to about 20 m. 
the two eyes converge and offer three binocular space cues; double 
stimulation (steroscopy), corresponding points, and muscular balance. 
Beyond 20 m. the lines of regard for both eyes are so nearly parallel 
that these cues are inoperative. 

a. Double Stimulatioa or Steroscopy. Both retinas are stimulated 
by the same visual field of objects upon which they converge. While some 
retinal images of each eye are alike or overlap (cyclopean eye) they 
also are individual, or do not completely overlap, forming double images 
(stereoscopy). These double images are depth cues. The two eyes have 
two panially different views of the same object which fuse in stcroscopic 
vision. The steroscopc (invented by Wheatstone in 1838) offers to the 
subject two separate pictures of a field, such as would be viewed by each 
eye separately, and shows them in position of convergence of the two 
eyes. The subject integrates them as in normal stcroscopic vision. 

b. Corresponding Points. The focusing of the two eyes on an 
object brings the image on the fovea of each eye. If the object is a 
mere point the sensitivity is single. In a visual field accessible to both 
retinas (cyclopean eye) the images of objects farther and nearer than 
die focus will be on non-corresponding points (if we intend to see 
these images without changing focus double images appear). Nearer 
objects are crossed and farther objects are uncrossed, which are cues of 
distance. Corresponding points are said to have locality sign, as in 
tactual space, and nativist theory holds that this functim is inherited. 
However, such locality signs as exist are probably due to learning. The 
retinal disparity of images, due to double stimulation and to crossed 
and uncrossed images in viewing solid objects, is called binocular 
parallax. 

c. Muscular Balance. The muscular balance or lack balance 
in kinesthetic sensitivity of the two eyes is a cue to visual ffpace. Each 
eye is rotated in its socket by six muscles. Donder’s Law (1846) 
states that each position of the eye, when at rest or in movement, has 
an established amount of muscular torsion however the eye reaches that 
poaitiem. Thus, there is definite kinesthesis for each position reached 
^ the eye regardless of the position of the head. 
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C. Cms tf Vimat Spae* D ap aa d h i g aa taa m l a g 

These cues, which are often called the secondary criteria oS visual 
space sensitivity, operate in both monocular and binocular vision. 

1. StTPEEPosmoN. Objects in the foreground and background of 
the visual Held are sensed as near or far in relation to each other. 



Fig. 22. The Horopleric Circle. When tbc eyet ere 
foemed upon A, ina^ ere nid to be on correapondina 
point* of tbe two rettoa*. Alao, imagce fitm B, or any 
other point in the horopteric drcle, will be noon cor- 
reeponoing point* of the two retina*. Image* from X, 
bowcecr, are ‘croaeed' on the two retina* and image* 
from Y are ‘nncroeeed' in relation to tbe line of regard 
when the foctm ie at A. ‘ Cr oeee d ’ and 'anereeaed* fanage* 
are 'cnaa' for die t anoe eenaitiylty. 

2. PBRSFacnva. Aerial persfectipe, in which ot^ects are more 
or 1^ dutinctive, and linear persfectipe, in which objects, known to 
be of the same size, are seen as larger or smaller, are cues in visual 
distance and space sensitivity. 
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3. Shadows. The distributuHi ot di&rent brightnesses over a 
tnsual field is an extensity cue. 

4. Pakauax. The apparent relative shih- of distant objects in 
po'pendicular movement along the visual line of regard is a cue in visual 
distance. (Binocular parallax, already referred to under convergence, 
in which double images appear of unequally distant obj«xs, is also a 
distance cue.) 

These learned cues determine, to a very large degree, the visual 
space sensitivities of the adult. Also, they are the conditions used by 
the artist in portraying on the canvas vbual space sensitivity. 

O. Viraal Space iitiisieas 

Visual sensitivities of size, direction of movement, and distance 
are not in accord at times with physical measurements, as already in- 
dicated. A visual space sensitivity which docs not conform to established 
knowledge of the environment is termed an illusion. 

1. Size Illusions. The size of the sensitivity is a function of 
the part of the retina stimulated, particularly as regards the fovea and 
periphery. Objects stimulating the periphery appear larger than those 
stimulating the fovea. 

2. Ambiguous Perspective Illusions. Where there arc relatively 
few secondary cues of space or distance in a figure the stimulus becomes 
equivocal in degrees, as in the reversable suitcase illusion, and in 
Titchener’s water tank illusion where shadows are seen cither as dents or 
protrusions. 

3. Ambiguous Mxaninc Illusions. Where spacial cues are pre- 
sent in a figure, but where there has been little or no past experience, 
the stimulus is equivocal, as in Rubin’s vase which may be seen as a 
vase or the faces ci two womeiL 

4. VaxTicAi^HoiuzoNTAL Illusions. Vertical lines appear longer 
than horizonul lines. 

5. Linear Illusion. Linear surfaces are illusionary when angles 
are included in parallel lines, as in the Miiller-Lyer Illusion. 

6. Filled and Unfilled Space Illusions. Filled areas appear 
greater in size than unfilled areas of equal size. 

VII. AUDITORY CUK OF DCTINSITY SINSITiVITY 

The various dimensions of auditory sensitivity oficr numerous cues 
contributing to spatial awarenesses. There is no such extensity phe- 
nomenon at locality sign or two-point threshold in auditicHi as tlwre is 
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in visual and tactual sensitivities. Intensity, phase, time, and ccmi' 
plenty difEeiences of binaural stimulatitMi are the cues of spatial localiu- 
tions and direction. In monaural intensity and complexity differences 
there are cues for distance and movement. 

A. Monamal DlffarancM 

1. Intensity. The less intense the more distant is the localiza- 
tion of the auditory sensitivity. This is due to learning and the integra- 
tion auditory intensity differences with sensitivity of other depart- 
ments, such as vision. Loud sounds are localized as near to the observer 
and weak sounds as far away. A sound growing weaker is sensed as 
moving away and vice versa. 

2. C0MPI.EXITY. The less complex the sensitivity the more dis- 
tant the localization and vice versa, which is interpreted to mean that 
the fewer overtones the more distant the localization. Again, this kind 
of localization is due to the integration of auditory sensitivity with 
other departments and is a product of learning. Also, changes in com- 
plexity are auditory movement cues, 

1. BiMwral Diffarancas 

Experimental investigations indicate the individual effect of the 
various binaural cues to auditory localization. 

1. Intensity Differences. Differences in intensity in the two 
ears result in a spatial localization of the sound in the general direction 
of the greater intensity. Equal intensity in the two ears causes localiza- 
tion of sound at the center of the head. The absolute threshold of in- 
tensity difference between the two cars is about 4 decibels. Greater 
intensity diflFerences cause the localization to move in related distances 
to increases in magnitude of stimulus from the center of the head to 
the extreme side of the head. 

2. Phase Differences. Differences in the phase of the sound 
waves in the two cars result in spatial localization of the sound on one 
side or the other of the head. When the phases are equal, the localiza- 
tion is at the center of the head. For phase differences of 180“ the 
localization is at the center of the head or the observer is uncertain. 
Phase leads from 1“ to 180“ cause localizations in related distances on 
the side of priority of phase. 

3. Time Differences. The absolute threshold of time difference 
bnween the two ears for a shift of localization from the center of the 
head to the side cA priority is about 0.03 ms. Increases in time difference 
cause relative degrees of shift to the side of priority of the stimulus. A 
time difference of 2 ms. causes two localized sensitivities, one localized 
at one ear followed by a second localized at the other ear. 
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4. CoMPLSxnr Differences. The screening effect of the head 
upon sound waves shows intensity to be greater for tones of higher 
frequency than for those of lower frequency. Thus the complexity erf 
a clang or fusion is altered when the source of the sound is nearer 
one ear than the other and is an effective cue to localization. Localization 
w most accurate for complex tones and noises. 

VIII. RECALLED SENSITIVITIES (REMEMBERING) 

Specific recalled sensitivities (frequently spoken of as images) 
may be classified into approximately the same departments (modalities) 
as then are departments of immediate sensitivity; (1) visual, (2) 
auditory, (3) kinesthetic (motor), (4) organic, (5) olfactory, ( 6 ) 
gustatory, (7) temperature, (8) tactual (pressure and pain). Recalled 
sensitivities do not exist independently of immediate sensitivities. 
Even the hallucination, which is far removed from any correlatioa 
with environmental stimulation, consists of some immediate sensiti- 
vities. 

A. liMivMiial DifforencM in Recalled SenaitivH'iea 

There are wider differences between individuals in recalled sensiti- 
vities than there are in immediate sensitivities. It is seldom that an 
individual has a full complement of recall departments. Intended 
recall in ceruin sensitivity departments is not always possible. 

B. DimaiuioMt (attributes) of Recalled Sensit i viti es 

The dimensions of recalled sensitivities arc exactly the same as 
for the immediate sensitivities. The difference between the inunediate 
sensitivities, which are correlated with the environmental stimulus, 
and the recalled sensitivities, which are not, is purely one erf degree 
of dearness of the dimensions. Extensity and intensity are the ones 
to be noted particularly in this connection. 

C. Forms of Rocallod Senairivitias 

Recalled sensitivities are found to exist in two forms, just as are 
the immediate sensitivities: (1)' concrete, in which the sensitivity is oi 
the (rfiject, and (2) verbal, in which the sensitivity takes the form rrf 
the word, or symbol, representing the object. Recalled sensitivities 
tend to become more and more verbal with increases in age, and 
the form these recalled sensitivities take is the product of experience. 

0. Comblnatiom of Rocallod Somltivitioo (offon calM imafory typos) 

In observation upm the recalled sensitivities, there are found to 
be a variety of combinations used by different individuals. This is 
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pudculirly true adults. Outstanding oon^nnMMUU are the fol* 
lowing: 

(1) visual, auditory, and verbal-motor 

(2) visual and verbal^otor 

(3) verbal-auditory and verbal-motor 

(4) verbal-motor 

C. ‘RapredifcHva »»4 Prodvctiva Inagfaiatlea’ 

Two general kinds of recalled awareness situations are usually 
recognized although they have n<x been exactly defined in introspective 
observation. 

1. *R*paooocTrvB Imagination'. Reproductive imagination is die 
recall of past sensitivities more or less exaedy as they were experienced. 

2. TxoDUcnvB Imagination'. Productive imagination is the re- 
call of sensitivities in various new jiatterns (configurations). Produc- 
tive ima g ina tion is of two kinds: (a) logically controlled, as in tn- 
vention, and (b) uncontriJled, as in dreams. Exact reproduedon 
sddom exists. 

f. Racovsitian in Ra«aHa4 SanaMviHas 

Recognition is acceptsuice of recalled sensitivities as reproduction 
previous awareness. Recognition is characterized by a didused feel- 
ing, called 'the feeling of himiliarity’ (Titchener). 

IX. INTEGRATION IN AWARENESS 

Awareness integrates into patterns, configurations, or units (called 
'wbdes* by some authors) and it does not exist as separate detailed 
rtructures, e.g. of blue or tweet (csdled 'parts' by some authors). No 
visual, or auditory, or gustatory sensitivity exists alone. Several de- 
partments of sensitivity will be affected by any environmental stimulat- 
ing situation. Recalled sensitivities form a part of any integrated aware- 
ness. The intent of the individual determines the ctmfiguration of 
the awareness, or awareneu whole. The integratirm is called context or 
meaning when reported in introspection. 

A. OtsiataiNsHoN ia AwarsMss 

Hie 'sdixed-op state* of mind (Woodwordi), which is the defini- 
tiiHi ci emotion in awareness, is a condition of disint^ratioo in 
wluch awareness is congested widt fleeting, or unclear, senntivitiea in 
•n unrelated manner. 
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i. I w N g r tH— ia Awsmmmb 

Highly integrtted awarenesses, such as leasooing and conceptual 
thinking, involve a logical sequence of immediate sensitivities and re- 
called sensitivities (usually fonned largely of the latter). Thu unit of 
awareness is directed in its integration by intent. The awareness 
develops with seiuidvity following sensitivity over an indefinite period 
time until the goal of the intent is achiev^. 
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AFFECnVITY (FEEUNG) 

Affectivity u compared with ^nsitivity and recalled sensitivity: 
in aflectivity pleasantness or unpleasantness (foding) is focal; in sen- 
sitivity, color, or tone, or bitter, or pain, etc., is focal. The name 
given the awareness (such as sensitivity or afiecdvity) indicates the 
focal activity. In affective awarenesses, pleasantness or unpleasantness 
is focal and the dimensions of the awareness arc vague and undiffer- 
entiated. Much of psychological activity appears to be below the surface 
of the ‘stream of consciousness’ in the form of affectivity. 

i. CONCEPTIONS OF AFFECTIVITY 

Various authorities hold to different conceptions of affectivity. 

A. Eap fl wia a t a l CoMceptio* 

Pleasantness-unpleasantness (P-U, hedonic tone, affect) is a dimen- 
sion of affectivity (feeling). It may or may not be present in all aware- 
ness situations, and it distinguishes the awareness as an affectivity. P-U 
is a quantitative variable ranging from extreme pleasantness through 
indifference to extreme unpleasantness, in terms of which awareness can 
be reported in introspective observation. This view has had many varia- 
tions at different periods in experimental psychology. 

I. Phys i ological CoocopHoo 

Affectivity is an undeveloped sensitivity (Titchener), and the free 
nerve endings below the cutaneous surfaces are regarded as the re- 
ewtors for affectivity. This view assumes that all sensitivities (and 
anectivities) might be classified according to the specialization of 
function of reoepton. 

C. CoMotk CoMopHoa 

Affectivity is regarded as generic awareness. It is the primordial 
awareness, out of which sensitivities have devdoped and specialised, 
but it is vague and undifferentiated awareness (HaQ). This is the 
genetic view of the specialization of awareness under adaptatioa to 
the environment 

Ail duee of these views are instructive. The only contradktiaD 
aj^n between the second and third as to the evolution (tf sensidvilr. 

191 
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The ccmceptioo that the free nerve endings are the receptors for 
afiectivity seems to be unsupported by what is known the functions 
t^^ organs. The e]q)erin)ental view is based upon a developnnent 
of method, and its theory has changed with changing schools of thought 
in introspective psychology. 

II. THI AWARINISS SITUATION IN AmcnVITY 

Affectivitics are awarenesses in which the observer’s intent is to ob- 
serve P-U or in which P-U is focal in the awareness situation. 

A. Cowalarten wMi Eavlro«aM«tal SHmkIim 

The environmental stimulus, which is correlated with any af- 
fective awareness, may be a word, an act of a person, or any physical 
change. But very inftequendy are environmental changes the cs- 
sendd part the stimulation causing an affective awareness. Visual 
sensitivities of a certain person may appear to be the stimulus to fear 
or subservience. An article which is out of place may appear to be 
the stimulus to unplcasanmess and anger in a housewife. But the 
stimularion of aBecdvity is genetic^ly much older and more complex. 
It is imbedded in near-conscious and unconscious motivation. The 
motivation of feeling is a mental set, and any environmental stimulus, 
which is correlated with affectivity, is likely to be only the 'Anal 
cauae’ of the affnxhre awareness. 


I. A f fec Sl vi ll as al Abnonaal Paapla 

In aboocmal people, afiective awarenesses are caused by previous 
afiecdve awarenesses, which themselves are caused by earlier affective 
awarenesses, and so on, as in manic-depressive psychoses where the 
afiecdve awareness rolls cm and on c» its own momentum. Els' 
vironmental stimulation plays but a very small part in the affective 
awarenesses of the extremdy abnormal individual. The cause is a special 
form of the mental set called the emotional set. In normal people af- 
fective awarenesses are caused by mental sets in a similar manner. 
The essential causes of affective awarenesses are the productt or traoes 
left by expeifence. 

Affective awarenesses are usually comidex awarenesses. So are 
thinking awarenesses, where immediate aensttivittes {day but a small 
pan in the devdopment. Just as it it possible to describe the qualitiet 
of oeitun sensitivities, so is it {xnsible to estimate feeling as a variable 
of the awareness. A odor or a tone is {deasant in dqgrces, iun aa 
it is intense or has snagmtude. It it possible to ezperimmt with 
ample awarenesses in this way. But ci»n|dex awarenesses tend to be 
more or lets affective, so the nneral dittinctimi between affectivity 
and senritivity is usefdi. Hi|^ affective awarenesses are much less 
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difiierentiated and det a i led than are thoie of thinking. The pteasanB- 
ness or unpl e asant n e s s is focal and an observer repcHis just that: ’ll 
am feeling pleased, or displeased.** 

III. PUASANTMCSS AND UNPLIASANTNISS (P-U OR HEDONIC TONI) 

Any awareness situation may be judged as pleasant, unj^easant, 
or indifferent. 

A. Tlia P-U Vatlsbia 

This judgment is ‘absolute* for each awareness. But each judg- 
ment of a certain affective awareness may be related to ocher affective 
awarenesses for comparison. *rhe judgment becomes one of degr e es 
when adfective awarenesses are compared and ranked. Hius, feeling 
beciMnes a variable awareness which extends through degrees « 


tees of Pleassniness 






erenx Jkgreei 




Fie. 23. Tkt P-V Variabie of Awarmott. PleaantncM, Indifference, tod ITb- 
.pleaantncM are dimeniioni cturacteruing all experience. Indifference ia never 
exactly determined, Wliere the awareneaa U indifferent it ihoold iiropaly be 

called a aeniitivity. 


pkasantness to indifference and through degrees of unfdeasantness. 
The zero of indifference is never exactly determined; many aware- 
nesses may be indifferent when compared with pleasant ones while 


ccanpared with unpleasant ones they are pleasant. The same situation 
exists with unpleasant awarenesses. 


I. TIm P-U Vsriablv as a Dimansion of tka Awaronoss SHuatioM 

There is disagreement among authorities as to the status of P-U 
(hedonic tone) as a true dimension of the awareness situation com- 
parable to intensity and protensity. Practically and experimentally it is 
a dimension in terms of which all awareness situations may be observed. 
Intros p ection of P-U is determined by intent to observe P-U, just as 
introspections of intensity and protensity are determined by intent to 
olnerve these dimensions. In this sense P-U is a dimension of the total 
awareness situation. 

However, at the present time and until more information is avail- 
able, P-U may be regarded as a feeling evaluation of the awareness situa- 
tion following t^Mcrvation of the awareness. 


C Psycbolockal Matbods of CstimaHon of P-U of Simple 
AMoctfvo AwoMSMoaos (Mariradi of Impmosiwo) 

Fechner (1871) developed three seeing methods for judgment 
the hedonic tone of simfdc awarenesses such as odors, colors, and tones. 

1. Oanaa of Maarr Method. In this method the <^»erver ranks 
a seriet of stimuli by comparing each member with each other mem- 
ber until he has thm in die order of fediog preference along the 
variable from pleasantness to unpleasantness. 
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2. Mbxmod or Faiuo Compauson. Each member of a aeries 
of stimtili is paired with each ocher member for judgment of pteler- 
e"**- Each pair is {nesented widr each membn in the first and 
second poshioD. 

3. MsmoD OF Sn«aj SriMuu. Each member of a series 
stimvdi is presented individually for jndgment upc»i a scale of values 
of (a) {deasantness, (b) indimuence, (c) unpleasantness, or upon a 
mote detailed scale which includes degrees e£ jdeasantness and un- 
{^easantness. 

When these methods are used in the study of afiective awarenesses 
a large number of judgments is always secured and the results am 
treated statistically to arrive at averages and deviations from averages. 

D. Maasuiuasaat Matinsda of IsHmatioN of Complox Affoctiva 

Methods of estimation conplez aflective awarenesses have 
evolved in the fidd d mental measurement along with ocher testing 
techniques. 

1. IurntaasT MsAsuaBaraNT. Comdex stimulating situations, such 
as the oocupatioas and the activities or pet^e, are assembled into an 
inventory (questionnaire) for judgments of pleasantness, indifference, 
and un{deasantness by^the method of single stimuli. Scales of common 
mierests dt various social groups, e.g., occupational, educatioiud, social, 
and fraternity groups, have bem prepared, based upon the difincnccs 
in interests ot these groups and oH people in general, so that an in' 
dividual’s interests can be rated by a (quantitative scoring technique 
acoendmg to the interests of various social groups. 

2. Attitodb MxASuaBaiENT. Similarly, comf^ex stimulating sittU' 
tioas which rdate to an important social problem of life, such as ex- 
dusion of the Japanese on the Pacific Coast, unrestricted voting of the 
nnroes in the South, and so on, are listed in a questionnaire fctf 
judgments by the psycho-physical method of single stimuli. The 
quescionaaire is scalra (in scores) for average, superior, and inferior 
•odal attitudes, and an individual can be given a score in various social 
attitudes. 

Interest smd attitude measurement have contributed a method of 
geaeralizatioa upon affective awarenesses in an individual, based upon 
what arc the usual affective awarenesses of other people. 

IV. INVBTiCATIONS OF AFFICTIVITV OF AWAMNOSIS 

Any awareness may be described from the point of view <A its 
affectivity. 

A. TIm F-U of Siwpls AwsrvRMSM 

Tile P-U (deasantness and undeaaentness) of simple awarencMes 
was isveitifated first by Pedmer in 1171, who establish«id the praUenu 
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for iaveitigttioa in dtis There are few coadiuive statements 

which can be made about the P-U of simile awarenesses, dtboogh 
the fidd hat been thoroughly worked by numerous investigators. 

1. Vision. Washburn (1911) and other investigators find that 
visual hues at the extremes of the spectrum (R and B) are generally 
mine pleasant that those in the middle (Y and G). The more 
saturated colors arc more pleasant than the less saturated (Cohn, 1894). 

2. Audition. There is an inverse relation between P-U and 
frequency of vibration of single tonal stimuli (Ziehen, 1914). There 
is a pieforenoe for fusions where low numbered fractions exist be- 
tween the frequency of the two registers (Valentine, 1913). 

3. Tastb. The P-U order of tastes is represented by sweet, 
sour, salt, bitter (Engel, 1928). 

4. Touch. Softness and smoothness are more fdeasant than stiff- 
ness, roughness, and coarseness (Major, 1895). 

5. Smell. Fragrant, ethereal, spicy, and resinous odors are 
ustially pleasant, while putrid and burnt odors are usually unpleasant 
(Henning, 1916). 

6. Pain. Pain is usually unpleasant but mild pains are dten 
pleasant in complex awarenesses such as the taste of wine. 

These relationships are general tendencies which are the product 
of learning. While P-U is said to be common for various aware- 
nesses, variability between individuals is considerable. These preference 
relations for simple awarenesses arc fairly permanent for a period of 
about a year. 

B. C asw ala x Awarmwam and f-U 

CtMnplex awarenesses appear to be pleasant or unjdcasant (<» 
indifferent) because of an individual’s relations in his social environ- 
ment. Social groups have common pleasant and unpleasant awaic- 
nesses. There is a high correlation between the P-U of awarenesses 
of die individuals in the same social group, and a low correlation 
between the P-U of awarenesses of the individuals in different social 
groups. Up to 14 years there is about a 50-50 chance that the P-U 
(interest) d an occupational or educational awareness will be the same 
one year later. But the permanence of the P-U of complex awarenesses 
increases with age until they arc quite stable in later life. 

C. P-U and Intensity 

P-U varies with the intensity of the qualities of simf^e awarenesses. 
En^ (1928) shows increases in pleasantness for all four tastes with 
sli^ increases from the absolute threshold in magnitude of stimulus to 
a rettain point. This is followed by a decrease to extreme unpleasantness 
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fm all tastes but sweet as the magnitude of stimulus is {wther increased. 
Sweet continues at a maximum of pleasantness with all further increases 
in magnitude of the stimulus. The most pJeasant magnitude of stimulus 


for the four tastes fellows 

(Engel); 

Ptreentag* 

Taste* 

Stimnlms 

Coneantration 

Swm 

Cane Supar 

9.0 

Salt 

Oimmon Sail 

2.0 

Sour 

Tartaric ack) 

0.28 

Biner 

Sulphate of Quinine 

0.0005 


O. ConfruS Cffacts 

P-U depends upon past P-U in a unitary awareness situation. This 
is called successive contrast, but it seems to be effective only within 
one department of sensitivity, such as vision. Successive contrast in 
P-U is an instance of relativity of affectivities. It is what makes cer- 
tain judgments more pleasant when compared with unpleasant stimuli 
than when compared with other pleasant stimuli. It makes all of the 
interests of a certain social group more pleasant for one person than 
the interests of another social group. The pleasures of the rich man 
are said to be no greater than those of the poor man which is according 
to the principle of relativity in P-U. 

V. THEORIES OF AFFiCTIVITY (FEELING AWARENESSES) 

Numerous theories have been developed in explanation of P-U 
activity. One of the older ones, which is frequently referred to, will 
be mentioned, along with several of the more recent theoretical 
statemeots. 

A. WunA’t Tri-dimcttsioiisl Theory of Fooliiia 

Wundt (1896) concluded from experimentation that there were 
three qualitative variables of feeling: (1) pleasantness-unpleasantness, (2) 
strain-relaxation, (3) excitement -calm. In his theory, feeling is considered 
as complex affcctivity. The second variable (strain-relaxation) 
has been descril>cd as numerous sensitivities (Royce). The third s’ari- 
ablc (cxcitcmcnt-calnj) was also described as sensitivities (Titchener). 
This reduces affcctivity (feeling) to a P-U variaWc. 

B. Nafe’s Cwieral Samitivity Hypothesis 

Nafc’s introspective investigations of affcctivity have led him to 
the hypothesis that P-Us are patterns of general sensitivities, namely, 
bright and dull pressures, respectively (1927). Bright pressure is vaguely 
lomlized in the upper part of the body and dull pressure in the abdomen. 
Thus P-Ui are implicit pressure sensitivities according to thu theory. 
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P.U (hedook tone) U due to tpecific action in lense-organ*, which 
is reported upon inmvctions to obserre P-U, but which w^d be 
report as bright and dull pressure upon instnKtioas to ohserve 
sensitivities (1930). The density of P-U is a correlate of intensity of 
stimulus under P-U instructicms, just as the intensity ol sensitivitief 
is a a^rdate o£ intensity o£ stimidus under sensitivity instructions. 
The P-U activity is always implicit and the result the stimulation 
oi {Mtsprioceptors, and the existence of an affective awareness is de- 
pendent upon intent to observe P-U. 

0. Caatval MiysMafkai TiMOfy 

P-U is a function of nervous activity in the thalamus. *nus tiMory 
is based upon observation of the behavim' of animals and humans 
where de^racticm of parts of the brain have taken place. It is related 
to the theory localizing emotion as a function of the thalamus. 

All these theories, which relate various aspects of P-U, are sup- 
ported by experimental evidence. 

VI. AFFICTIVf RIACTIONS <OB|KTiVC OBSERVATION OF FEtLINC) 

Reactio n s have been measured from the point of view of their 
expression of feeling, or pleasantness and unpleasantness. 

A. AmmmS el lafennaNws 

Amount of information in a ceruin fidd of human activity has 
been taken as an indication of pleasant hedonic tone (interest) in this 
fidd. Associations, made in a free association test, which are expressive 
of a certain field of human activity are also regarded as indicative of 
{Peasant feding (interest) in this fidd. This form of measurement 
is based upon the assumption that the devdopment of verbal reactions 
in a fidd of activity, to a greater degree than other fidds of activity, 
suggests that there is greater interest in the activities in this fidd. 

1. iHFoascATtoN Tests. Infcxmatioo tests of interest have been 
devdt^ied in such fidds of human reaction as the following: 
cultural engineering (Bum, 1922), general trade activities (Toops, I92i), 
mechanical activities (O’Rourke, 1926), social activities (Ream, 192l), 
women’s occupations (McHale, 1922). 

2. Fxbb Association Txsts. A free association test of interest 
has been devdoped by Wyman (1925) to discriminate between the fol- 
lowing fidds of reaction: intellectual, social, and activity. 

B. CowplaHaa rtifiraaiiM 

Affective reactimu have been studied as coapletion prdkrenees. 
A aerks of ehofds may be sounded on the {nano and tie o b s erv er 
asked so oomplese dwm to his satisfaction. Varioos ge e m e tri c al fifims 
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are presented to observers with mstnsedcms to ootnpleis diem so dutt 
they may have maximal esthetic value. Lund and Anastasi (1923) 
found a strong tendency existing to complete visual figures according to 
lEamiliar obj«xs and according to balsii^ and symmetry. It is po^ 
sible to study various preferoiccs, tudi at tastes and smells, in this 
same manow. 


VII. THI CfNtTIC UVILORMINT OF F>U AWARINtSSIS 
A. laheritW P-U Awaraasssai 

The experimental question is raised whether P-U awarenesses are 
the product of maturation or if all hedonic awarenesses are the result 
of training. Whether or not there are inherited P-Us can only be 
interpreted from the preference reaaions of the infant. 

1. Tnioaixs of iNmuuTEO PaxFxaxNCEs. Stern (1914) states 
that diere are preferences (P-Us) from the first day of life. Wood- 
worth contends that certain stimtili, such as sweet tastes, bright colors, 
smooth tones, smd simple rhythms, are inherited ‘likes’ and that there 
are inherited ‘dislikes’. He thinks that the ‘feeling of unfamiliarity’ 
(unpleasant) and the ‘feeling of familiarity’ (pleasant) may be in- 
dutro among the inherited ‘likes* and ‘dislikes’. 

2. ExFxaiMBMTs ON Color Prxferencrs. Color preferences of 
infants under six months are based upon brightness (Shinn). Marsden 
(1903) established the P-U order of saturated colors as red, yellow, 
Uue, and green. After six months of age color preference is based 
more on hue and the warm colors (red, yellow, and oran^; arc 
preferred (Valentine, 1914). There is a gradual decrease with age, 
following the first years, in the preference for warm colors (reds 
and yellows) and by adolescence a general preference for cold colors 
(greens and blues) has developed. Individusd variability also increases 
with age, and is the chief difference in color preferences between 
adolescents and college students (Dashiell, 1917). 

3. Experimxnts on Tonal Intervals. Prior to the age of six, 
and prior to musical training, discords are liked as well as chords 
(Valentine, 1913). With increase in age, a gradual decrease in prefer- 
enoe for discords takes place. The order of preference for musical 
imenrals is established about the seventh year and changes very little 
with increase in age. It is as follows: octave, major third, major fifdi, 
minor second, major seventh (Dashiell, 1917). 

4. Inhexited and Lbajineo Prbfbrsncxs. It is a safe conclusion 
diat both maturation and training are responsible fer P-U (Mreferences. 
It is evident, for examjid^ that visual preferences exist without oppor- 
tunity of learning. But such preferences change rapidlv and in various 
ways. There would seem to be inherited P-U timjde aware- 
nessa, and affectivities develop according to accef^d standards of 
society. 
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I. P-U lalsM* in AwaiwMaMi 

It has been frequently stated that adjustinent to life is a struggle 
to maintain a pleasant balance over an unpleasant balance of afiective 
awarenesses. Fliigcl (1925) shows that P-Lf events arc in the following 
proportions in the life of adults; P z= 50 percent, I = 28 percent, 
U = 22 percent. 

C. Da w lap wi sitf P-U Awawwmat 

Stem (19M) states that hedonic tone occurs first with implicit 
sensitivities, as in hunger, and later with explicit sensitivities (first 
contact and later distance). Cason (1930) shows that in elementary 
schorl children 15 percent of ‘annoyances’ involve non-human ob- 
jects, and activities (stimuli) and 57 percent involve human ar^vi- 
ties. Jersild (1931) shows that P-U awarenesses of college students 
largely inve^ve social activities. 

VIII. HEDONIC TONE (FEELING) AND MOTIVATION 

Any specific environmental situation may be correlated with an 
affective awareness. Environmental stimuli, which are segregated as 
motivation stimuli and cause a specific motivation effect, are found 
to be correlated with pleasant and unpleasant awarenesses, but also 
with indifferent awarenesses. It is a debatable question whether or 
not P-U awarenesses are any different in their motivation effect from 
those where the awareness is indifferent. Woodworth (1918) contends 
that they arc. Also, the question is debatable whether pleasant or 
unpleasant atfective awarenesses have similar motivation effects, if any. 

Msmy theories have been developed in which feeling (P-U) is 
regarded as a motivating factor in learning, in memory, and m ac- 
complishment or achievement. 

A. ‘TIm Law «f Effacr' Im Laanting (Tlwnidika) 

A pleasant awareness following a reaction is said to stamp-in' a 
learned reaction and an unpleasant awareness ‘stamp^ut’ this learn- 
ing. A tremendous amount of research has been accumulated in 
support this theory and Thorndike hag many fdilowers in accepting 
it But many psychtdogists regard the evidence as not supporting this 
interpreution of P-U as the cause, and believe that such factors in 
the stimulating situation as ‘knowledge resulu’ and ‘rivalry', arc 
the causes of the learning. (This theory is discussed in Chapter VTI). 

■. Howard and PimWiiiiMr as P-U MoNvattog Sitns H a os 

Rewsud, or praise, and punishment, or blame, have been widdy 
used for generatitms as motivation stimuli in the training cf animals 
and chUwen. In learning eiqseriixients, a P-U awareness is said to 
exist when die cnvirontnental sdmidus is reward or praise (|deasant). 
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or fwaushment or blame (unpleasant). But the P«U awareoen it 
never analyzed, as the experimental work it usually perfmmed widt 
animals and c^dren. It is an assumption that P>U is the cause of 
learning. 

C lalafMlt ICamplax Affoethw AwanMBaa) aM A dil a v aiaB t 

In the fidd ol interest measurement the tlwMy has developed 
that interests are motivating factors in success, but there is little positive 
evidence upon this point. Several investigators have attempted to 
distinguish sbccessful and uiuuccesriui talesmen by their interests only 
to find diat ritere tue no discriminating interests of successful sales- 
men (Ream 1924, Craig 1924, Freyd 1926). 

D. Ma Hva Hao IW a ct i a> FaaOag mm Maiasy 

A popular ‘oommon sense* theory hat developed that pleasant 
events are remembered better than unpleasant events. Psychoanalytical 
theory embodies this cooceptioo and states that we tend to forget 
die tmpleasant more than tM {Peasant. Research supports this con- 
tendtMi but not to the extent usually thought to be true. Hendersca 
(1911), reports results as follows for recalled incidents: P == 55 percent 
I = 12 percent, U = 33 percent, but he points out that agreeable 
incidents in our lives probably fiu outnumber disagreeaUe ones and 
proved Henderson’s contentian. So the proUem becomes one 
of Dteqoency of recall of P>U events when prese n ted to the subject 
cxperirnentally. 

Pleasant events are likdy to be recalled more frequendy dian 
unpleasant events, but not in anything like the same proportions as 
were early indicated. For cxam^e, Thompson (1930), after having 
sui^ects write down P-U events as they occurred finds that oa recaO 
two weeks later, 33 percent of pleasant and 31 percent of un- 
plasattt are recalled, and one month later 24 percent of pleasant and 
19 percent of unplea^t are recalled. 

1. t i s K wi H iB mmi latanst ia Kocall a# Taslia 

Zrigamik (1927) showed that uBcom{deted tasks were recalled 
d)oat in p r oport i on of two to one over completed tasks. She furdser 
showed that interesting tasks, which were lux completed, were re- 
cdDed in about the same rado to indifferent tasks. But interesting 
talks, which were oomfdeted, were recalled in much larger propottitms 
(65%), while 39% uninterestiog tasks were recalled. Thus, motiva' 
don (psychdogkal tension) appears to be Kparated from (deasant- 
ness as die essential cause of recall. 

IX. HIDONIC TONI AND SDOAL ACTIVITY 
A. IsH wt tes 

The devdop ra ent of art, Utertture, and muric, depends tqiOA 
dieir appeal to fading. In seardiing for the faaon mvotved in 




APPICTI VtTY 


20t 


efthetk satisfactioo, oMuciout tneaniag <d the idmulating ntixatioii 
(its ‘exptessiveiiess* or ‘totality of effeO^ is rq;ar<led as li^lilj ifiK 
poftant. The investigadoo of the P'U of isolated tones, colors, unus, 
and so on, contributes less to knowledge of esthetics than does the 
study o£ comf^ez meaningful wlu^. Those esmriments (and they 
have been few) in which die P-U meaning ot die stimulation was 
sulqected to st^y, indicate that there is even greater individuality in 
these affective awarenesses than exists for single colors and tonal fusions. 
What uniformity of feeling there is for meaningful whdes seems to 
be due to the form, color, rhythm, and so on, nature, and to 
such deviations from natiue at have todal approval. 

1. Socbl Cfoapa 

Society is an organization of social groups, which are related or 
unrelated, based upon various psychological factors. One very im- 
portant factor causing social organization is commonness of feeling 
(like P-U). Affeaive awarenesses (interesu) are found to be correlated 
widi socid organization. 
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THINKING 
Chapteil XIV 


Intecratiom in Awareness 

The various sensitivities (which are correlated with environmental 
stimuli) and the recalled sensitivities of earlier environmental events 
are under the direction of stimulation in awareness, which is termed 
the intent. We observe what we intend to observe, and we remember 
what we intend to remember. Integration in awareness is caused by 
the intent or near-conscious tendencies. Awareness is activity, just 
as is behavior. Awareness events follow awareness causes, which in 
turn become causes for later events. Awareness is integrated in all 
its dimensions by intent. Intent determines the clearness of structural 
dimensions as well as the sequential flow of conscious activity 
(thinking). 


I. THI AWARENESS SITUATION 

Stimulation in at^areness is comparable to stimulation in be- 
havior. What is reaction in behavior becomes the stimulus of other 
reactions. So sensitivities in awareness become the stimuli of other 
sensitivities and recalled sensitivities. 

A. TIm Oevdopment AwarMcts 

Awareness is always in development. One's awareness of the 
moment leads into another. James’ ’Stream of Consdousness’ illustrates 
this action. Awareness, according to James (1890), is always in 
flux, but there is a sequential flow, for which there is cause and effect. 
The ‘Stream’ is made up of smaller streams and there are cross currents. 
Each smaller stream is a unitary sequence of sensitivities. Attention is 
a term designating those streams occupying the focus of the ‘Stream 
of Consciousness*. Intent is a term designating the stimulus. The focus- 
ing of any awareness may he short or long in duration and focal aware- 
nesses of an earlier moment may drop deep into the channel of near- 
conscious activity. But they may return again to focus at a later period. 
Or they may take their place as unconscious activity. The unconscious 
is awareness of the past which is difficult to recall in other than very 
sketdty dimensions. 
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B. S BCct w i v AwaiwiMWM 

Successive awarenesses correspond to successive reactions and oiw 
of the tasks of the psychologist has been to correlate these two aspects 
ol psychological activity. The simultaneous pattern reaction, which 
is a hypodietical unit of behavior, has a corresponding unit in aware* 
ness. A simultaneous awareness is a hypothetical existence, except 
in reports ol immediate sensitivities, such as the taste of sweet or 
the smell of an odor. Awarenesses are always in development under 
the stimulation of intent. While a simultaneous awareness may be 
described, it is but a poitioo of a stream of successive awarenesses. 

li. ATTENTION 

Attention is a process of localization of sensitivities in the awareness 
situation as it flows forward in development. 

A. of AMootioo 

The stimuli of awarenesses are of both environmental (immediate 
sensitivities) and conscious (recalled sensitivities) origin. These stimuli 
are called intents. 

Bi DovoiopoMNt of Attontioo 

Genetically, the focusing of attention develops through three stages: 
primary, secondary, and derived primary •attention (Titchener, 1896).. 

1. PaiMAXY. In primary attention the awareness is determined 
by any environmental stimulus which is biologically powerful enough. 

2. SacoNDAav. In secondary attention there is conflia of aware* 
nesses with any one focusing only for a moment. 

3. Dbbivid Pmmaxt. In derived primary attention a conAgura* 
turn of sensitivities (immediate and reeled) has overcome the op- 
position of othen and is focused with considerable duration. Tim 
is the awareness situation when an individual is said to be interested 
in his task. 

C. T lt c l iaa a r*t Savaa Laws af AtfmHaa 

Titchener (2908) gives seven laws describing the proceu of atten* 
turn in the awareneu situatum. 

1. The awarenesses attended to become clearer and more distinct; 
the awarenesses attended fnun are rendered less clear and distinct. 

2. Under certain conditions, the awarenesses attended to becocnc 
more intense as well as more clear and distinct. 

3. Under certain conditiant, the awarenesses attended to become 
more dttral^ as wdl as more cfear and distiiiet. 




TNimCINC 


4. There are never man than two degrees ol clearness and 
permanence (^nervaUe in the awarenesses of a aiven moment. The 
difference is maximal in the case 'absorbetT attention, minimal 
ip that of ‘roving’ attention. 

5. The state dE attention is of comparatively short duration; or, 
as it is usually put, the sutention fiuctuates. 

6. The awarenesses attended to cannot exceed a certain proportion 
of the awarenesses constituting the total awarenesses of a given mmnent; 
or, as it is usually put, the range iff attention is limiti^. 

7. Hie awareness attended to rises more quickly than other 
awarenesses stimulated simultaneously with it. 

III. TASK AND INTENT 

Sensitivities and recalled sensitivities form what has been called 
the structures of awareness. The structures of intent are reported in 
introspections as sensitivities and recalled sensitivities. In the obser- 
vation of the course of awareness it is noted that there is an oscillation 
between the awarensses of the tarJ^ and the awarenesses of why and 
how to do the task, which are calldl intent. This division of aware- 
nesses is necessary to an understanding of action and thinking. In a 
dynamic psychology the experimenter is concerned with causes. The 
distinaion between the awarenesses of intent and of task is not necessary 
to a study of structures. 

A. Task 

A simple task may be one of immediate sensitivities or recalled 
sensitivities. But where a rose is presented for smelling, or a chord is 
sounded for hearing, there is an intent to smell, or to hear, tdthough 
one often thinks of this awareness situation as a sensitivity determined 
by the environmental stimulus. All sensitivities are awareness actions 
involving an intent to observe, or a near-conscious counterpart of this 
intent. 


t. Intaiit 

The intent ma^ be one to observe, to work, to learn, and so cm. 
It is the driving stimulus of the awareness situation. The awareness 
ntuation in aaion, such as in perfenming mental and physical work, 
includes awarenesses of the task and awarenesses of intent to perfmm 
the task. There is an oscillation in clearness of tliese sensitivities, 
or (ff the focus of attention between these two structural aspects of 
die awareness situation. 

tv. CLASSIFtCATtON W INTENT 

A dassificadon of intent, or driviim sdmulatiasi in awareness, 
follo^ 
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A. intMt (CwriMii Twm, AsffiA*) 

IntCQt is a very focal awareness operating ** stimulus to 
later awarenesses. It is described often in inttmpection as a so^. 
It may invdve a dan of work, including min^t go»l* ** wdl as 
methods ot accomfuishment. 

B. Tlia Maafal Sat (Caraua Tami, Ekislallaaf) 

The mental set (motor set) is near-consciout intent, which is the 
stimulus to most psycholc^cal activity. The god »* not very dear to 
the individual reporting his awarenesses, but ihete i* » dearly describ- 
able motor set, which is reported as a kinesthetic jrtructure. In the emo- 
tional set, which is a spedal form of the mental set, the awareness 
situation is congested and its structure undear. 

C. D af an wlalwg T aa d a w ey (Wee d we rtfc *s ‘ActMly PfOgraas*) 

The determining tendency is the mental set after the activity is in 
progress. It is the driving stimulus observed in awareness. 'Sometimes 
the individual is unaware of what he wishes to do- He reports that he 
"just keeps doing it”, which is a common repwrt in ‘automatic activity.' 

The mental set and the determining tendency are genetically older 
devdopments intent. The ‘wish’, ‘nc^’, and ‘desire’ are determining 
tendendes. 

V. THI CBNITIC DIViLOPMBNT OP INTlKf IN IXPIRIMINT 

The development of intent is often studied in the fore-period 
of tlw instruction, mid-period of the i^an, and after-period of resolv- 
ing of intent. This division is used for experimental purposes. 

A. Pora-partod of ImtnicHeo 

When instructions to perform any activity are administered, as- 
suming that there is awareness of these instructitms by the individual, 
an intent may be devdoped to follow the instructioi^ or the aware- 
ness of them may be only momentary and there is a rejection of 
instructuMu. 

1. ‘Naw' Ihtbnt. Each ‘new’ experimcDtal intent is the product 
of instructions (immediate sensitivity), but it is also the product of 
a badeg^round cd intent, mental set, and determining tendency, seme 
of which may reach for back into the individual s adjustments to 
similar situations in early life. Such is true of all intents, whether 
in the labMatory or in practical everyday affair*- 

2. Indivioual DiFFKazNCBS. There are differences between in- 
dividuals in the acceptance of instructions, shouting the influence of 
past intents. These differences are evident where reactiems of ac- 
complishment are correlated with intent. Hie differences observed 
between indtviduab in educational and indostrid tadu ate produett 
not tmly of capacity to do these usks but intent to aoc<m|dim them. 
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I. af Hm 

The intent it always in process (d development. Sensitivities 
(ctnrdated with environmental stimuli) and rccallra awarenesses, such 
at plans ai performancse in similar tasks in the post, influence the 
development <d intent in the same manner that intent was devds^xd 
in tlx fore-period. 

1. DascaiPTiON op Intent. There is usually less detailed aware- 
ness of intent in the mid-period of the task. Often, intent takes the 
form of a mental set to do the task, and the observer finds difficulty 
in describing it. 

2. The OsvBijOPMEHr of Intent. The intent is frequendy re- 
vised in the mid-period. Reports of intent during this period show 
that the plan of work is always changing and that any new aware- 
ness may influence its development. New instructions, similar to 
those of the fore-period, cause an increased awareness of intent. 

C. Afler-paried of ftasolvhig latant 

Intent is resolved in awareness, following the consummatory aware- 
ness of the task which achieves the final goal. 

1. Mental Set. By this time stimulation is usually in the form 
of a mental or motor set (Einstcilung). The development of intent 
in ItHig continued successive awarenesses, providing there are few 
awarenesses influencing its development, is always in the direction 
of less and less clearness of its structure. 

2. Inckeased Focauzation. But awareness of intent may be 
increased at this time in the checking of the consummation of the 
successive awareness with its guiding plan and goal. 

3. Resolving of Intent. The intent of one successive awareness 
is resolved into intents to perform other tasks. Its influence is observed in 
later psychological activity. 

VI. RILATIONSHIP OF ENVIRONMtNTAL STIMULUS. INTENT. 

AND REACTION 

The experimental aim of most investigations of intent is to trace 
ckvelopment over a period of time and to compare die changes in 
intent with changes in environmental stimuli and reactions. 

A. RalaHwi of SNmalM and Intaat 

A reladonship exists between the environmental stimulus and 
the intent, but it is not a one-to-one relation. Past intents in similar 
tasks contribute to the intent which is developing. There may be 
(1) an acceptance of the new awareness of instructions, or (2) a 
rejectMHi. In either case this is caused by mental set. Under ^1), 
the acceptance ol new instructions, introspection shows a verbalixatton. 
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or partial verbalizatios, of "I will do it”, or a motor (kiiusdtetk) 
act to do it. Ufider ^2) there is similarly a verbalization or partial 
verbalization o^ ‘1 will not do it”, or ”I wiU work as I have been 
doing”, etc., or kinesthetic sets to continue the task as befme. Aware- 
ness of any change in environment is accepted or rejected into the 
plan of the intent. Present mental set determines this. Awareness 
of an environmental change does not necessitate a development of 
intent in relation to it. This is illustrated in situations where work u 
being performed under conditions of distraction. The distraction stimu- 
lus, or which the worker is aware, does not necessarily influence the 
intent of the worker. Also, there i^pears to be no unconscious in- 
fluence of changing environmental stimuli* upon the intent, althoi^ 
ibis is a debatable point. 

B. fUiatiM of SHmiihn aad Koa cti oa 

There is not a one-to-one relation between the environmental 
stimulus and reaction. Prediction of reaction, as is done in mental 
measurement and in behavior studies, is in terms of probability which 
allow for motivation influences other than those of the controlled 
environmental stimulus. This is well known in objective studies. 

C. Balatioo of lotoat anrf RoacHoo 

There is- a dose relationship between intent and reaction. How 
dose this is, is undetermined b^use of inexactness in the quantita- 
tive measures of intent Theoretically, the relationship should be 
perfect for possible tasks. Changes of accomplishment in experimental 
situations correlate doser with changes in mtent dian with changes 
in environmental stimulus. Awareness of an environmental change 
does not necessarily constitute an influence upon reaction. The worka 
IS aware of a variety of such changes, but these awarenesses do not 
affect the reaction unless they form part of the intent. There 
appears to be no unconscious influence of stimulus upon reaction, ocher 
than a physical sort. 


VII. PHINOMINA OF INTINT AND MENTAL SIT 

In 1889 Muller and Schumann showed diat a motor predisposi- 
tton (EinsteOung), determines the sul^ea’s judgment in lifted weights. 
An 876 gram weight, following the lifting a a 676 gram weight, 
was jud^ lighcer, when preceded by practice with a 2476 gram 
weifte in place of the 876 gram wdght The 876 gram weight went 
upward more quickly as objective evidence of mental set. The method 
am in this experiment hu formed the basis of numerous invesdga- 
riooi upon intent and mental sec. 

A. Satwery-mefov AW lt u d a ki RascHoa Thiw 

In 1893 Kulpe condud^ diat the preceding state of consdousness 
IS important in ail raction-ttmc ex p er i me n ts. In teactioo-ciine 
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nerimoits intent ii focuted upon $ome pait of the continuum of event* 
from *110101^9 to reaction. When focused upon the environmental 
stinaulus (sensory reaction) the reaction time is lengthened and when 
focused upon fingers and reacfion key (motor reaction) the re> 
action time is shortened. For vision, sensory reactions average about 
290 ms and motor reactions about 180 ms. For audition, the sensmy 
reaction is about 225 ms and the motor reaction about 120 ms, while 
for the electrical stimulation of the skin the sensory reaction is about 
210 ms and the motor reaction 105 ms (Titchener, 1896). Various com- 
plications of the intent likewise increase the reaction time as in the 
choice, free association, and controlled-association reaction. So the intent 
of the awareness situation is an essential causative factor in the reaction. 

B. ConfUcting Intantt 

In psychological activity, such as that in a choice reaction ex- 
periment, several intents oscillate in awareness. Ach devised a method 
tn 191Q to measure the force of conflicting intents. First, observers 
learneil pairs of nonsense syllables tmtil they responded with the second 
syllable when the first was presented. Then, Ach instructed these 
c^nervers to respond, not with the second syllable which they had 
learned, but with a syllable which rhymed with it. He found that 
c^Mcrvers would respond with the second syllable, contrary to new 
instructions to respwnd with a rhyme. He concluded that previously 
established associations tend to be reproduced, even when the intent 
is to respond with something else, because of the strength of the older 
tendency. Lewin contradicts this conclusion, however. He (1922) 
repeated the experiment exactly as performed by Ach. There was 
always a response with a rhyme, according to instructions. Lewin's 
conclusion is that the intent determined the reaction and that Ach 
had induced an intent to respond with the second syllable before a 
rhyme for it could be presented. In exher words, the intent at the 
m<Mnent of response determined the reaction. 

C. SV fa w g tli af Unresolved Intent or Mental Set 

A method, devised by Lewin, which has come into extensive 
experimental use for the measurement of strength of mental set 
(p^chological tension), is to interrupt 'tasks in order to compare the 
recall (memory) of these uncompleted tasks with others which were 
completed. 2^igarnik (1927) snowed that the uncompleted tasks 
are recalled in proportion of about two to one of the ccMn{deted tasks 

Numerous investigators have verified this resiflt, 

which indicates the relative strength of the unresolved intent or mental 
set. It hai been shown that various conditions, such as fatigue and 
immediacy of recall, influence the strength of the unresolved intent. 

ft. Tin Iffacl of lovIfeoaaoRtal StimolatioN am lotoot 

Jamo (1890) believed that the essential causes of psychoto^cal 
aettvky are in awareness and numerous investigations into the motivate 
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ing effect of distraction, reward, rivalry, and the like, imply that this is 
true. Fryer (1934) showed that rhythmic auditory stimulation accom- 
panying mental work may or may not influence intent. Previous intents, 
or -mental sets determine any use made by the individual of environ- 
mental stimulation. 

C. lalmf aad Accemptidnncat 

The fact that accomplishment depends upon intent has been 
brought to light by numerous investigators. Kulpe (1904) showed 
that specific parts of materials, which one intends to learn, are learned 
in proportion of 2:1 over other parts of the same learning material. 
Fryer (1934) showed that there are no significant changes in mental 
accomjdishment without a co-existent devdopment of intent. Intent 
determines what one observes, learns, or accomplishes. 

VIII. INTENT AND THOUGHT 

Numerous investigators during the first decade of the century 
came to the conclusion that the sequence of awarenesses, called thought, 
and the final result of thinking, called judgment, decision, choice or 
condusion, were determined by intent. Watt (1904) showed that 
intent (aufgabe) transf<»m$ into judgments a sequence of awarenesses. 
The ‘idea of end’ determines the sequence of awarenesses (Ach, 1905). 
Fisher (1916) brought out the fact that the direction of the consdous 
process of generalizing abstraction lies in the intent. Wheeler (1920) 
showed that a determining tendency set up to choose is a scries of 
antidpatory (indpient) motor adjustments, which was started by the 
motor response of accepting the intent (given in the instructions) 
to choose. 

A. Lackal Thinking 

All successive awarenesses are directed by a goal. This is called 
logical thinking. The goal is defined in various degrees of clearness 
in intent. Recendy, in animal psychology, Tolman (1932) has shown 
that rats with the same physiological drive (hunger) but with dif- 
ferent food in the goal box, exhibit different rates of learning. This 
is due to different goals (‘cognitive expectations’). A high degree 
of specificity of the goal characterizes all logical thinking. 

B. Dreams 

The difference between logical thinking and dreams is one of 
intent. The intent of the dream is less clear and can best be described 
as a determining tendency. Psycho-analysis characterizes it as the ‘wish.’ 
‘Creative imagination’ may often be similar to dreams with no definite 
god; it is often exploratory and under the guidance of a determining 
tendency. 
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C Rusonltig aad CwMiaiisliic 

The concept, the judgment, and the choice are* goals oi intent. 
Reasoning and generalizing are successive awarenesses directed towards 
a goal with an intent that is usually very clear in its dimensions. 

D. TMaking 

Thinking is any sequence of directed awarenesses. The directing 
process is the intent, or its less conscious counterparts, the mental 
set or determining tendency. 

IX. THEORIES OF PSYCHOLOGICAL ACTIVITY 

V'arious theoretical explanations of psychological activity, in par- 
ticular as awareness is involved, will be discussed in this section. 

A. The Locale of Awareness 

Where does awareness (consciousness) exist? There have been 
many attempts to answer this question. The brain was accepted early 
in the history of psychology as the locale of awareness, but contemporary 
psychologists arc more inclined to regard consciousness as a function of 
the entire nervous system and even of the musculature of the body. 
Leading theories follow. 

1. Sensory Theory. According to this theory the integration of 
psychological activity (involving meaning) is primarily sensory. Con- 
sciousness is an aspect of nervous integration which is determined by 
the organization of receptors and sensory areas of the brain. It is a func- 
tion of the nervous system at a stage when nervous activity is in the 
process of correlation and before it passes over into coordination of ef- 
fectors. 

2. Motor Theory. In this theory awareness is regarded as 
primarily motor. It is an aspect of final action in the process of nervous 
integration which takes place in the reaction of effectors. This theory 
postulates an implicit pattern reaction for each pattern awareness, while 
the sensory theory docs not. According to the motor theory, aware- 
nesses are verbal, muscular, and glandular reactions nett expressed in 
overt activity. Thinking is implicit reaction. Consciousnc.ss exists in 
minute reactions of effectors. 

3. Central Theory (Theory of Brain Reactions.) Awarenesses 
are reactions of the central nervous system, particularly of the cerebrum, 
which take place independendy afferent or efferent nerves, but may 
finally culminate in action of effectors. 

All three of these theories are accepted by leading psychologists 
today. The central theory, however, has the least scientific support. 
Any one of the theories recognizes a series of psychological events 
carried on within die organism and observable in dw activities of awaie- 
neu and of the nervous system. 
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B. TiMory •# SHmalatioa 

While <101 experimental definition of stimulus describes it as some- 
thing specific in the environment affecting an organism, such as a 
certain brightness or pain, the true stimulus for an organism is a total 
situation in which various specific factors have an integrated eff^. 
Often, this stimulating sitiution is defined as affecting receptors, but 
where possible it is defined in awareness, as intent, where contributing 
to the total stimulating situation is the mental set of past experience. 
Occasionally the effect of past experience in the stimulating situatitm 
is defined in terms the nerve impulse, or it may be defined in terms 
of reaction, as in animal studies. The stimulating situation affecting 
an organism at any one time includes the observed changes in the 
environment along with effects of maturation and past integrations. 
Usually the stimulating situation involves some core or goal which 
cannot be eliminated by one or several reactions. This is denned as the 
driving stimulus of the organism. 

C. Thaory Sanaitivity 

Sensitivity is correlated with stimulus and receptor excitation and 
these factors ate involved in the explanations of sensitivity along with 
those of nerve organization and discharge of impulse. 

1. Intensity op Sensitivity. Generally speaking intensity of 
sensitivity is correlated with the energy of the stimulus. The intensity 
of the visual and auditory sensitivities is a function of the amplitude 
of the waves. For other departments of sensitivity the correlation is 
not so clear and the intensities of the awarenesses are said to be due to 
'more* or ‘less’ of the stimuli. As an exception to this rule, in audition 
and vision the intensity of sensitivity is found to be affected by stimulus 
frequency as well as stimulus energy. 

a. Receptor Theory of Intensity. Different cells of a receptor 
vary in their absolute threshold and the assumption is made that in- 
tensity of sensitivities depends upon the number of receptors stimulated. 
Stimiili having high energy values spread and activate a larger number 
of reoepton than do stimuli of lower energy values. 

b. Nerve Theory of Intensity. Two general principles of nerve 
action are invcJved in a neural explanation of intensity of sensitivity: 
( 1 ) the multiple fiber principle, which states that stimuli of greater 
amplitude cause the excitation of a greater number of nerve fibers 
through the increased number recepitor cells affected; and ( 2 ) the 
frequency principle, which states that stimuli of greater amplitude 
cause a greater frequency of discharge of nerve impulse in the neuron. 
The all-or-none law estaUished the fact that a neuron once activated is 
independent of the energy of the stimulus, but stimuli having different 
energy values cause different frequencies of discharge of the impulse. 
Also, neurons differ in their capacity for frequency of ttischarge. The 
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frequency theory attributes intensity of the sensitivity to die nundier 
of impulses in a unit of time. However, according to die meml»aoe 
theory of nerve action the capacity of a neuron for discharge is limited 
to a rate of not more than 1000 a second for man, a rate which is lower 
than that necessary for the intensity differences in various departme n t s 
of sensitivity. The Volley Theory (Wcver and Bray, 1930) combines 
the frequency and multiple fiber principles in an explanation of the 
intensity of sensitivity. As the stimulus energy increases, the frequency 
of impulse in any one neuron increases, m the number of neurons 
activated increases, or both, and the total frequency of impulses at 
any one moment accounts for the intensity of sensitivity. Hence, in- 
tensity of sensitivity is comparable to the frequency of the nerve impulse. 

2. Visual Sensitivity. Visual sensitivity consists of light and 
color vision, which is caused by achromatic and chromatic stimulation. 

a. The Duplicity Theory. Von Krics (1894) postulated two 
sensitivity differences in the receptors of the retina: light sensidvity 
from the rods, which are activated by achromatic stimuli, and color 
sensitivity from the cones, which are activated by chromadc stimuli. 
The duplicity theory is supported by the facts differentiadng rod and 
cone vision and it has general sciendfic acceptance. 

b. Theory of Achromatic Sensitivity. Achromatic sensidvity is a 
photo<hcmical process in the retina. The rods contain a sensidve sub- 
stance, known as rhodopsin or visual purple, which is unstable in the 
presence of radiant energy. Light waves impinging on the rcdiu cause 
a chemical reaction in the light-sensitive substance of the rods and 
during a process of decomposition give rise to visual awareness at some 
later stage as a function of nerve aaion. A reversable chemical rcacdon 
sets in upon the removal of the stimulus giving rise to after-images as 
a part of the metabolic process. 

c. Theories o/ Chromatic Sensitivity {Color Vision). As early as 
1801 TTiomas Young had formulated a theory to account for calm, 
sensitivity. This theory was extended by Helmholtz (1852) and is now 
known as the Young-Helmholtz theory. According to this theory 
there are three distinct kinds of photo-sensitive cells in the retina, 
each of which differs in receptivity of different wave lengths. For one 
kind of cells, sensitivity is greatest in the red bands of the spectrum, 
for another in the green bands, and for the third in the blues (violet). 
The different cdor sensidvities are due to the stimulation of all cells 
but with different intensities. Absence of external stimuli, and con- 
sequently absence of excitadon in any of the cells results in an awareness 
of black. Mixture of red and green stimuli produces an awareoess of 
yellow; mixture of yellow and blue gives an awareness of white (at 
sooM level of brilliance on the black-white condnuum); and mixture 
of red, green, and blue also gives awareness white. Thus diere are 
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three kinds recepcon, which when properly stimabted will give 
rise to awarenesses of all die colors including black and white. 

Hering (1878), also, postulated the existence ol three different 
retinal substances, but each when activated can cause two visual sensi' 
tivities. One substance reacts to ted or green, a second to Uue or 
yellow, and the third to black or white. Anabolic activity in the sub- 
stances results in awareness of green, blue, and black while katabolk 
activity produces red, yellow, and white. The white substance is 
stimulated by all photo-stimuli while awareness of black is due to the 
normal anabolic activity in the substance in the absence of external 
stimulation. Each of the other substances is stimulated only by a 
limited range of wave lengths. 

Ladd'Franklin (1924) proposed an evolutionary theory to combine 
certain features of the preceding theories. She posits a primitive photo- 
chemical substance which is activated by any photo-stimulus, and which 
originated in the rods of the primitive eye. The possessor of such an 
eye would have awarenesses of the black-white continuum only. From 
this primitive substance a new substance has evolved which is activated 
by stimuli for blue and yellow. The yellow-sensitive element further 
cve^ved to become sensitive to reds and greens. Stimulation of the 
red-green element causes decomposition and upon recombination the 
yellow subsunce is formed and an awareness of yellow follows. If the 
blue element is also stimulated, the blue and yellow elements recombine 
to give the gray element and the resulting awareness is of white or 
gray. Black is due to the simple vital activity erf any or all of the 
elements. 

Each of these theories stresses some aspects of the visual process. 
In the Young-Helmholtz theory the independence of the three elemental 
hues: red, green, and blue, is emphasized. In the Hering theory the 
phenomena of monocular color mixture, antagonistic and complementary 
colors, and negative after-images are emphasized. The Ladd-Franklin 
thecM 7 ignores nuny of the phenomena of binocular color mixture. 
Hecht (1928) stimulated the retina one eye with red and the cor- 
responding retinal area of the other eye with green. The resulting 
awareness was of yellow. This phenomentm is unexfdained by any but 
the Young-Helmholtz theory which is favored today by most psychol- 
ogists working in the held of color vision. 

3. Additorv Sensitivity. Auditory sensitivity is explained as 
due to central aiulysis of sound in the brain or peripheral analysis as 
a function of the receptor mechanism. Rutherford’s telephone theory 
(1887) assumes that the different fibers of the auditory nerve act as a 
^ei^ione circuit when stimulated by the structures of the inner ear 
and the analysis of the sound is a central function. But most psychol- 
ogists, today, accept scMnc peripheral exj^nation of auditory sensitivity. 
E«nld (1^) and Meyer (1SW7) explain hesuing as d peripheral 
or%in. Ewald developed the josmtf pattern theory in which any com- 
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fdex found wave is reproduced exactly on the basilar membrane through 
different vibrations of its segments, causing differences in auditory pitch 
and intensity. Ewald demonstrated this theory with an artificial mem- 
brane composed of rubber. In a displacement theory. Max Meyer 
attributes auditory analysis to the displacement of the basilar membrane 
as a whole. Pitch is due to frequencies of displacement and intensity 
to amount of displacement, and the resulting frequency and number of 
nerve impulse. 

Resonance dieories have attributed analysis of pitch and other 
dimensions of tone to the rods of Corti, the hair cells, the tectorial mem- 
brane, the basilar membrane, and to all ok. these structures together. 
HelmhcJtz (1877) explained pitch as due to the sympathetic vibrations 
of the 24,000 fibers of varying lengths in the basilar membrane, which 
axe mechanically stimulated by the ear mechanism. HclmhtJtz’s resonance 
{harp) theory, with various modifications, is widely accepted as con- 
forming to most of the known conditions of auditory sensitivity. The 
fibers of the basilar membrane are three times as long at the apex as 
at the base. It is assumed that different tensions are produced by the 
ligament, which is larger at the base. Also the rods of Corti, weight- 
ing the fibers of the basilar membrane, art largest at the apex. Thus, 
a sufficiently wide range of sympathetic resonators is believed to exist 
for the reproduction of all sound stimulation within the range of 
hearing. A given clang, with its overtones, may involve a broad band 
of the basilar membrane, but in general high tones are attributed to 
the basal region and low tones, with less certainty, to the apex of the 
cochlea. 

Wever and Bray (1930) have added to the resonance theory an 
explanation of pitch differences in frequency of nerve impulse. At a 
relatively slow frequency a nerve fiber may respond to each vibration 
of a fiber of the basilar membrane, but as the vibrations of the basilar 
membrane are increased in frequency several nerve fibers arc activated 
in successive order and the frequency of the stimulus is represented in 
the total of nerve impulses at any one moment. 

4. Gustatory and Olfactory Sensitivities. Gustatory and 
olfactory qualities are believed to be correlated with specific differenti- 
ated receptors for each quality. Four qualities in taste are recognized 
but there is insufficient evidence to say whether or not there are in- 
dividual taste-buds for these qualities. It is usually assumed that there 
are separate nerve paths for the four qualities taste but there is little 
neurological proof of this. Even less is known of olfaction as a basis of 
theory. The nuniber of elemental qualities has been variously estimated. 
Henning (1916) has segregated six elemental qualities while Zwarden- 
acher (1895) had decided upon nine. Any correlation which may exist 
between the specific qualities and the olfactory cells is unknown. 
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5. Thsoxy of Equiubkium Swsmvirr . Equilibrium sensitivity 
is eiqilained as due u> the stimulation of the crista of the ampullae by 
movement of the endtdymph in the semicircular canals, and by the 
stimulation of the maculae by the movement of the otoliths in the 
vestibular sacs. The nerve endings in the ampullae and the maculae 
form the vestibular branch of the auditory nerve and impulse is relayed 
directly to the cerebellum to which is attributed the unconscious function 
of equilibrium. 

6. The Cutanbous, Kinesthetic, and Oecanic SsMsinvinEs. 
Two theoretical points of view exist in the explanation of these sensi- 
tivities: (1) That there arc special differentiated receptors for the four 
qualities of pressure, pain, warmth and cold, and (2) that sensitivity 
of surface linings is unspecialized in reception and the so<ailed quali- 
ties are quantitative di&rences in intensity. While correlations between 
the receptor and sensitivity are undetermined, the localization of the 
sensitivity in relation to the stimulus is exact for the four qualities in 
the cutaneous surfaces, with some degree of exactness in the linings 
of the alimentary tract, and more vague localizations in the linings of 
the joints and muscles. Nerve tracts to the somcsthetic area of the 
cortex have been distinguished for the cutaneous (exteroceptive) sensi- 
tivities and the kinesthetic (proprioceptive) sensitivities. 

a. Cutaneous Pressure and Pain Gradient Theory. Stimulation 
of pressure is by gradient deformation of the cutaneous surface. This 
theory accounu for various pressures as the resultant of the pitch and 
rate of formation of the gradient, which is caused by the weight, size, 
and movement of the stimulus. Stimulation of pain is due to rupture 
of the free nerve endings occurring when a steep pressure gradient is 
formed. 

b. Cutaneous Temperature Gradient Theory. A gradient theory 
also fits most of the facts of cutaneous temperature sensitivity. When 
the normal outward flow of heat from the body is changed there is tem- 
perature sensitivity. When a negative gradient or abnormal outward 
flow of heat obtains there is cold sensitivity. When a positive gradient or 
abnormal inward flow of heat obtains there is warmth sensitivity. The 
intensity of sensitivity is accounted for by the steepness of the gradient. 

D. Tliaerv of So wsi Hvity Intofrafieo 

Sensitivity integration involves ail exteroceptive sensitivities of the 
ex{Jicit environment, intcro-and proprioceptive sensitivities of the im- 
fdiett environment and the functional effect of past sensitivities whether 
in terms detailed recall (images) or mental set. Sensitivities would 
not be integrated into meaningful whdes without the effects upon the 
organism of past experience. 

I. Theoxy op Explicit Extensity Sensitivity. A mass of facts 
has been collected concerning the exteroceptive cues of extensity sen- 
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•Uivity, and particularly those of visttm, which were reviewed in Chapter 
Xn. The integration of these cues into space sensitivity is unconscious 
to a high degree in the normal adult, as instanced in steroscopy, in view- 
ing a painting, in holding a large bundle in the arms, in listening to 
an automobile pass on street, and so on. Essen^ to ail space 
sensitivity of the explicit environment, however, are the postural cues 
o£ equilibrium and kinesthesis. A/f explicit extensity is in relarion to 
the body, just as is all implicit extensity. Coordination of exteroceptive 
cues and kinesthetic cues in explicit extensity must be attributed to 
the effect on the organism of past sensitivity and its recall in terms of 
function, with resulting orientation of the organism as a unit in its 
environment. 

2. Theory of Impucit Sensitivity. Implicit sensitivity is not 
unrelated to explicit sensitivity, but intent or mental set often unihc' 
imf^icit sensitivities of organic pressure, pain, and temperature com- 
plexes in a way not often experienced in explicit sensitivities. P-U is 
essentially implicit and focal under varying health conditions. Implicit 
extensity sensitivities, while diffused, are focal in awareness. They arc 
in ascendency over explicit sensitivities under such conditions as the 
autonomic functions, disease, old age, and abnormality. 

3. Movement Sensitivity. Movement is temporal and extensity 
sensitivity, in which definite conditions of stimulation of successive 
events arc present, whether it be movement of the body or objects ex- 
ternal to the body. Elxtcro-and proprioceptive cues in relation to past 
experience arc essential to the integration. 

Sensitivity integrates, based on past sensitivities, according to the 
capacity (intelligence) of tlic organism. Measures of learning indicate 
development in sensitivity to higher levels of accuracy in relation to 
physical measures. Sensitivity is a measure, or group of measures, of 
the environment, which always grows in constancy, whether toward 
accuracy or inaccuracy in relation to physical measures. Its dimensions 
are correlated with physical measures in varying degrees, but always it 
is necessary to regard sensitivity as a psychological view of the environ- 
ment unlike in degrees of detail and integration to the results of 
physical measurement. 

I. TiMOfias OP# Acting and Thinking (Sncceoaivc Activity) 

Both acting and thinking are successive activity and are described 
and measured in relation to a goal. Their chief distinction is in terms 
of amount of detail of conscious structures. Acting is generally less 
conscious than thinking but the degree of consciousness in each is 
relative. Usually, acting U distingui^ed from thinking because it is 
investigated in reaction while thinking is studied in awareness. In the 
moc<»r theory of thought, thinking is implicit reaction in some form 
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or other; thus pattern awarenesses and pattern reacticms may be struc- 
ttuely alike. The degiee to which this is true is not known, but it is 
probable that acting and thinking are functionally similar. 

1. Esssnitals to Acting and Thinking. The following are al- 
ways present in various degrees of detail or clearness in thinking and 
in ideamotor activity (acting involving consciousness): 

(a) There is a goal. 

(b) There is a task. 

(c) There is an intent to reach the goal by accomplishing the 
task. 

(d) There are intermediary goals and tasks, and intents to reach 
the intermediary goals by accomplishing the intermediary 
usks. 

Such successive activity is studied in behavior, as in animal 
learning, or in awareness and behavior combined, as in language 
activity, or in awareness alone, as in abstract and symbolic thinking. 
Neither motor nor language reactions arc essential to this activity, al- 
though much successive activity involves them. Also, recalled sensi- 
tivities (images) are not necessary, as when acting (and thinking) 
progresses as a determining tendency. Essential to aaing and thinking 
is progress in a usk toward a goal determined in intent or in an 
unconscious development of intent, called mental set. 

2. Creativi Thinking. All acting and thinking is explained in 
this manner except creative thinking (and acting), where the organism 
reaches the goal without successive activity as a reproduction of past 
development (learning). Insight, which is a sudden awareness of the 
soltidon of the task and the reaching of the goal, is introduced as the 
explanation of creative thinking. Mechanical trial-and-error activity 
might never reach the goal in a new situation and many goals, or 
intermediary goals, are attained by a sudden flash of insight. Insight, 
however, is but a part of directed trial-and-error (by intent) and the 
‘insight fla.shes' are from past experience. 

All psychological activity can be thought of as aaing and thinking. 
Pattern awarenesses and pattern reactions are but structural units in 
successive aaivity which are accepted or rejeacd in relation to the 
goal under the dircaion of intent or menul set. 
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circnbr esnal* bm, 38, 39, 167; atfannU 
of. 38; thsory of, 39, 216; ntricnb, 3%, 
39 

Equivocal stimuli, 180, 181 

EoMschcBS J4 


Esplidt 

aolion, 36: sffscle fa , 35, 153; amoltaM, 
133; anvirenmant, 22, 29; 
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BKtmDtitT. 30. t73. IBl lK 

•aditotTt 30, 36, 185, 186; (pet, IW, lU, 
186; gMUtOTT, 38, 177; Unertbette. 42, 
177; ollaeto^, 37, 177: ornnto, ^7; 
phMc differencct and, 146; of 
tie», 177; Uctual, 181; theory o*. 216; 
Wtuid. 33, 182-185 
ExteroceptiTe tracti, ace irarts 
Exteroceptora, 23, 39, 60, 165 
Extroreraioiu 135 
ErolutioB, theory of, 6 
Eydid r^e*. 52 


FaciUtatioB, 26 . , 

experimenta on, 67; aocial, o7, 6e 
Faticoe. 43 
Fear, 123 

Feetdefaindedncaa. 84 , 92, 93 , 97 
Feeling, aee afeetion ' 

Fibcra, mnacle and nerre, 24 
Figure and ground, 173 
FUJed intemla, 178 
Piaaurea. aee iurt>a«r sytitm 
Foramen magnom, 153, 154, 158; aee alao 
nervoaa sjHrm 
Forgetting, 100 
Form boarda, 81, 82 
Formal diadplioe. 111 
Fovea centraiif, 31, 33, 182 
Free aasociation, 68 
Free nerve endinga, 40, 41 
Free wilt, 3, 10 
Functional psycboaet, 138 
Fundamental tone. 35 

C, 77; aee alao inielligfncf 
Galton bar, 70 
Galvanometer, 121 
Ganglion, aee aarwaj tyrtrm 
Gcneraliiing, 211 
Geniua, 92, 93 
Geatalt, 173, 174 

Glanda, 24, 25, 26. 63, 122. 131, 164 

duct, 25; ductleas, 25; emotions and, 122; 
etdoctine. 25; personality and. 111; 
tissues of. 24 
Goal idea, 62 
Goal method, 61 
Goals, 58. 63. 72. 210 
Goll. column of, 167 
Grade norms, 88 

Gradient theory of cutaneous sensitivity, 216 
‘Gray matter,' 150 
Group tests, see tertr 
Growth curves, mental; see imrliigtnrr 
Gustatory sensitivities, 29. 37 
adaptation in. 44; affection in, 195; centers. 
165; estensity in. 38. 177; intensity in, 
38; negative after-sensitivities. .174; 
papillae of. 37: positive after ■sensirivi- 
ties, 174; qualities of, 38; receptors 
for, 37, 167; stimulation of, 37; taste 
bulba, 29, 167; taste tetrahedron, 38; 
theory of, 215; threshold for, 38 

HabiU, S3, 99. 102 
Habitual reactions, S3, 54, 55 
Harmony, 35 

Harp tbmry of audition, 215 

Hntring, see atiJitctry tnuititrity 

Heat, aee tnarmlh and mfoaeonr smsstwty 

Hedonic tone, 191, 193; see also affeetivity 

Heredity, 47-49 

Hcnrlttic hypothesis of affeetivity, 197 

‘Hidden Man' theory, 1 

Hormones, 25 

Homt, aee mtswus tysttm 

Horopt e r ic circle. 184 


Hue. 32, 33. 44, 45, 173 
Ranger, 43, 60, 61, 62 
HypothttU, tee tluvry 

Idea, 2, 4, 171, 172 
Ideation. 172 
Idiot, 93 

Tllusiona, 182, 185 
Image, 175, 183, 185 
Imagciy types, 187 
Imagination, 188, 210 
Imbwile, 93 

Immediate lensitivity, 171-174 
Implicit 

action, 26; effectors, 25; emotional reac- 
tions, 118. 120; learning, 99; reflexes. 
50; sensttivity, 217; trial and error, 103 
Impresaion, 99 
method of, 193 
Incentives, 61-63 
Individual testa, aee Usts 
Inhibition, 26, 50, 53 
Inner ear, 34, 38 
Inner steer, 58 
Innervation of e ff e ct ors, 24 
Insanity, sec perjonatity, abnomat 
Insight. 103, 108, 114 
Insmration-expiration ratio, 122 
Instinct. 53 
Integration, 21. 47 

aspects of, 22; awareness and. 26, IBS, 
189, 20.3; chemical, 26; conscione, 26, 
45, 216; mechanisms of, 157; metaboiiam 
and, 26; nervotu, 26. I49-15Z, 168; 
physiological. 26; structural unit of, 26; 
theory of, 216 
Intelligence, 52. 75-96. 108 
Intelligence quotient (I.Q.), 88 , 90, 92 
Intelligence tests, see ten/ 

Intensity. 30. 173 

auditory, 36; auditory extensity and, 186; 
equilibrium, 39; frequency theory of, 
212; gustatory. 38; kinesthetic, 42; 
multiple fiber theory of, 212; nerve 
theory of. 212; olfactory, 37; F-U and, 
195; receptor theory of. 212; sensitivity, 
176 212; visual, 33; volley theory of, 
213 

Intent, 26, 58. 61-63, 72, 172, 180. 200. 205- 
210 

Interests. 135 

emotions and, 127; free associations and. 
197; motivation and, 200; tests of, 136, 
197; vocational, 61 

Interoceptive traets. see nervims tystrm 
Interrceptors. 24, 42, 60. 72, 165 
1 mertonc. 3 5 

Intervertebral foramen, see nervou/ sy/tem 
Introspection, 3, 29, 124, 171. 172 
Introvernon-extroversion tests, 135 
Inventories, see test/ 
involuntary muscles, 25 
Iris, 31 

Tames-Lange theory of emotions, I2S. 126 

)ND. 36, 176 

Judgment, 171, 172 

Just noticeahle differences, 36 

Kinesthetic sensitivity. 29. 39, 41 
absolute threshi'ld. 42; adaptation, 45; ex- 
tensity. 42, 177; intensity. 42; qualities, 
42; receptors, 41; stimulation of. 41; 
theory of, 216 
Klaog. See clang 
Knowledge of rcsnlu. 69, 70 
Korte'a Laiva of apparent movcsnenl, 179 
Krause and bulbs. 40 
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Labjrrinth, aoditory and noa-aoditorr. 39 
Ladd-FruiUin theory of color viaion, 214 

emotio^. 121; leamiiif and, 100 

Lawa 

‘all or none,* 150, 212; attention, 204; 
Bell'i, 158; beionKingneai, 113; eidor 
miidnff, 32; dianae, 112; Donder't. 183; 
^ect, 112, 199; exerciae, 112; forward 
co^QCtion, 150; frcquencr, li2; inten- 
sity, IH; Korte’a, 179; learning, 112; 
least effeirt, 104; light intensity, 181; 
Lloyd Morgan's CanoB. 1 1 : Newton’s, 
33; parsimony, 11; practice, 112; 
primacy, 113; readiness, 112; recency, 
113; use, 112; Vierordt's, 182; viridness, 
113; Weber's. 5, 176, 180; Weber- 

Fecfaner, 5, 176. 

Learned reactions, 47, 50 
Learning, 47, 48, 99-114 
Learning curves. 105-107 
Lens, 31 

Libido, 58, 142. 143 
Light adaptation, 33 
Limea, 33, 179 
linear perspective, 84 
Lloyd Morgan's Canon, 11 
Localisation 

anditory, 186; of awareness, 173, 211; 
of sensitivity, 177, 181; visual, 183 
Local sign, 177, 183 
Long intervals. 178 
LacMitodinal tracts, see tnrij 
Love, 123 


Macnlae, 39 
Mats activity, 45 
MaturstioB, 47, 48, 49, 12) 

Maxe tesu, tee tertr 
Maxes. 61. 101 

McDougall't theory of instinct and emotion, 
126 

Mean, 91 
Meamng, 180 
Meatus, 34 

Mechanical aptitude, see im$eUigence 
Mechanical intelligence, sec intWlipmcr 
Mechanism and drive theory. 58 
Medulla oblongata, see nervotu tyttrm 
Medullary sheath, 149; see also ntrvout 
tjtUm 

Meitner corpuscles. 40 
Memory, 6, 11. n, 172 

affection and, 200; for content, 100; for 
co nt e xt . 100; genetic stages of. 99; rote, 
67. too 

Mental (M.A.), 87-90 
Mental disease, see prrsonaUty, abnormai 
Mental disorder, see frrtpmality, abnormal 
Mental faculties, theory of, 6 
Mental growth, see imtalKganc* 

Mental set. 58. 72, 206 
Mental testa, tee Ugtt 
Metahclic activity, 25 
Method 

of expressioi^ 121: of imprcaaion. 124; 
payehophyaieal, 193, 194 
Middle ear, .14 
Minddwdy theory, 2 
hTnemonie devices, 109 
Monaaral cues, 186 
Monism, 2, 4 
Moods, 17 
Mom, 93 

Morton, SOS MMiwoMnl 


Motivation. 57-72, 108 
affection ond, 199, 200: emotion and, 126, 
127; feeling and. 199, 200; interest aa, 
61, 200; and learning, 69. 103, 108; 
panishment as, 69, 70, 7l, 199; reward. 
69, 70, 71, 199 

Motive, unconsciotts, 63; sec alto mativmtion 
Motor srees, 162, 165 

Motor centers. 161; see also nrrvona ayatrm 
Motor end pleic, 24, 162 
Motor habits. 99, 102 
Motor learning. 100 

Motor sensitivities, see kinetthatic tmiitivi' 
ties 

Movement sensitivitiee, 33. 178-180, 217 
Multimodal distribution, 92 
hluscles, 25 

accomodation, 31; ciliary. .11; dhera, 24; 
involuntary, 25; amootb, 25 . 26. 164; 
tpindlea. 41; stHped, 25, 26 
Muscular balance in vision, 183 
Musical aptitude. 85; see also inlelHffenee 
My^n sheatb, see nervons system 

Native capacity, see inttUigenct 
Nausea, 39. 43 
Need. 58 

Negative after-sensitivity, 44. 174 
Negative transfer of training, 110 
Nerve impulse 

‘all or none’ law, 150; Bell's Law, 158; 
drainage hypothesis. 159, 168; frequency 
of, 151; hypothesis of resistance, ISO, 
151: intensity of, 151^ law of forward 
conduction, 150; tbeones of, 151; vari- 
ability of, 151 
Nerves 

afferent, 156; auditory, 34; cells, 149, 
ISO, see also neuron: classification of, 
157; cranial. 133, 157; efferent, 24, 156; 
energy, 151, aae alao nervous impntso: 
fiber, 24, 149. ISO, 154; numbex of 

spiMl, 157; olfactory, 149; optic. 31; 
peripheral, 154: spinal, 153. 157; theory 
of intensity, ZI2; tracts, see nervons 
systrm, tracts of 

Nervous integration, sec inlegratien, nervons 
Nervous system. 33-45, 149-168, 212 

Occupation and intelligence, 95, 96 
(Vtare, 35. 173 

Odors see also offactorj/ sensitivity 
adaptation to, 44; prism, 36 
Olfaclie, 37 
Olfactometer, 37 
Olfactory nerve, 149 
Olfscto^ sensitivity, 29-44 

affection in. 195; centers, 165; extensity, 
37, 177; nerve, 149; Sebneiderian mem- 
brane, 29, 36, 167; thmy of. 215 
Optic nerve, 31 
Order of merit method, 193 
Organ 

of Corti, 34, 167; of equilibrium, 34; re- 
ceptor, 21, 23 
Organic payeboaca, 137 
Organic acnsitivlties, 29, 42, 45 

adaptatioQ. 45; extenaity, 177; qualitfca, 
42; rcoepuirs, 42; stimulation 42; theory 
of. 216 
Otoliths, 36 
Oval window. 34 
Overlcamiiig, 101 
Overtones, 35 

Pacinian oorpnsdea. 41 
Paired en espn r i ien iwAnd, 194 
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Pkia, 29, 4<M2; ice kilo entontom itnsiHvity 
■Moliite UircuoM for, 40; iffecti'ritjr ana, 
195; poaitive after-ieniitirity, 174; re- 
ceptor! for, 40; referred, 177; theory of. 
316 

Papillae, taite, 37 
Para^idcal o^, 40, 41, 174 
Paradoxical warmtl). 41 
Ibnttu htowttitif, 185 
Paranoia, 1 38 

Paraiympathetic, ice mrvous 

tyittm 

Patellar reflex, 51 
Pattern reaction, 49 
Percentile normi, 88 
Perception, 171, 172 
Performance icalei, we tnit 
Peripheral theory of audition, 214 
Peri^iery of Ac retina, 31 
Peraonal conatant, 90 
PcraonaJity, 75, 137-145 
Perional^, abnormal, 137-139, 192 
Perapectivc, aerial and linear, 184 
P. G. R.. 122 

Phaae difference! and auditory exterMity, 186 

Phi phenotnenon, 179 

Photopic adaptation, 31 

Phrenolocy, 4 

Pbyaical capacitiea, 130 

Pbyaiolo(ical tero, 40-44 

Pia mater, 1 54 

Pitch, 34, 35 

Pleaaantnen-uaplesaantnest, «ee affeeim'ty 
Pluralism, 2 
Pnenmograph, 121 
Point Mores, 87, 88 
Pons rarolii, aeo am>o«r tyrtem 
Poaitive after-aenaitiviiy 
cnautory, 174; pain. 174; temperature, 
174; Tteual, 174 

Poat-canglionie libera, see nervoar tyslcm 
Posture, 26, 177 
Praise, 69, 71 
Prcctmeus, 165 
Predisposition, 58 
Preferences and affectivity. 198 
Pre-gattflioniG fRwrs. ace nmxmr rysirm 
Prcaaure. 29, 40, 42, 44; see also entamtvut 
MiuitantUt 

Prcaaure correlate bypotbesis of affection, 196 

Prcttiffe, 61 

Primitive animism, 2 

Problem boxes, 101 

Prodoettve Iraaginstiaa. 188 

Projection tracts, ace nervous tyitrm 

Proiiriooeptars, 34, 4t, 60, 16S 

Protenaity, 30. 173. 177, 178 

Protopiaam. 32, 23, 149, 150 

Psychic compenaation. 142 

Payehoanalytia, 63, 127, 142 

Piycho-galvaaie retponae, 122 

Pi^holatical fatigue, 43 

Puy^oioty 

oefinitHin of, 21; history of,. I 
Piydtopbyaieal dnaliam, 2 
Pwehu ae a . 137, 138 
P-U, aec s#Ktfo»fy 
Pom^feem alimulatton, 44 
Pimiabmmtt. 69. 70, 71. 199 
PuiiQ of the eya, 31 
PaplUary reflex, 52 
Pnrpoie. SS 

IVraastdal treeta, see neromta rju li ai 


audits, 34, 173; cutaneous, 40; effmlib- 
rium, 39; gustatory, 38: kinesthetic, 42; 
olfactory, 37; organic, 42; of tensitivi- 
ties. 29, 173; vi^, 32 
Quinke tube. 35 

Race and intelligence, 94. 95 
Rage, 123 
Rating scales, 130 
Reaction. 26, 58 

affective, 197; area, 152; claasifleation of. 
47; ctmditioncd, ace emdiUantd reaction, 
consoramatory, 53, 59; ifeiayed^ 102; 
diaintegrative, 117, 120; dynamic con- 
cept of, 63; emotional. 55, 120, sec also 
emottour.' genetics of, 47; habitnal, 53. 
55; implicit, 49, 118, 120; inherited. 
47; instinctive. S3, SS; intent and. 208; 
learned. 47, 50, 54, 63; maturation of, 
47; motivation of. 59; native, 48. 49. 
63; organiratioo of, S3; pattern, 35, 26. 
49, 58. 60, 99; psycho-galvanic 122; 
psychological, 22; random, 54, 103; re- 
flex, 58, see xlao rrflrr; reorg an ired, 
50; simnltancona, 26. 53, 58, 60, 99; 
stimulus and, 208; successive, 26, 53, 
54, 58 99; unit of, 25: vssomotw. 52 
Reaction time, 69 
Realism, 3 
Reasoning, 172, 211 
Recall. 99. 101, 200 
Recalled sensitivities. 45. 172- 174, 187 
Recapitulation theory, 6 
Receptors, 21-43. 151-167 
cutaneous, 39, 40, 165 ; exterreeptors, 23. 
165; inieroeeptors, 24. 165; proprio- 

ceptors, 165; theory of intensity, 212 
Recitation, 109 
Recognition, 99, 101 
Referred pains. 177 
Reflex. 49-53. 07, li* t-/ 

Relishility.' 89 
Remembi^ng. 187 
Reproductive imagination, 188 
Reproof. 69, 71 

Resonance theory of anditmo, 215 

Respiration and emotion, 122 

Resonance- volley theory of audition, 215 

Response, ter rrarriou 

Retention. 99 

Retina, 29. 31. 167 

Revival, 99 

Reward. 69. 71. 199 

R bodopsin. 213 

Rhythm. 36. 178 

Rivalry. 67, 68 

Rods, 31 

'Rote memory,' 68, 100 
Round window, 34 
Rubin’s vase illuaton. 185 
Ruffini cylinders. 40 

S. 77: sec also intHliyntr,- 
Saccule. 38. 39 
Sacral, see nrrvons tystrm 
Saturation. 32. 33. 44. 45, 173 
Scales, tee frrtr 

Schneiderian membrane, 39, 36, 167 
Scientific metbod and principle. 8 
Sclerotic coat. 31 
Sientopic adaptation, 33 
Sdf lfgbt, 33, 44 
Sani-ciTciilar canals, 38. 39, 167 
SenaatioB, 171; see also ansasMpsty 
Seme modalitica, 29 
Sensitive ccila, 23 
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Sctttitivitte*. 23-43. 171-181, 218417 

SaitMrr eeoters, 161 ; f«c alio jswMm 

ScntinMDn. 127 

Sex aad intdlitjenoe, 94 

Slu^wt in Tinoa, 18S 

Sheetfa of Schwann. 149 

Short iotervaU, 177 

Sicfat, ace visuai Mnsitivitin 

Sigma raeaanrement, 7 

Sine wavei, 35 

Single itimuli, method of, 194 

S I^ formula, 21, 27. 47 

SUe constancy, 180, 181 

Sise illusions, 18$ 

Skill and intdlJgenee, 75 
Smdl, aee factory MMjilwitMs 
Social intelligence, ace imuUiptact 
Social motivation, 61, 67, 71, 73; aee alao 
metivotum 

Sodo-Monomic atatus and intelligence, 96 
Someatbetie area, 165; aee alto ntnmu 
tyOrm 
Soul, 2. 3 

Somtd-pattem thamj of aodition, 214 
Sound waves, 33, 35 
Space sensitivity, 177 
Spfaygmograph, 121 
Sphygmomanometer, 121 
Spinal cord, 149, 153, 154, 157, 167; aee 
also eervotu tygUm 
Spinal ganglion, tee mtrtmis system 
Spinal nerves, see neroons system 
Stereoscopy, 183 
Stimnlation (atimuluah 47 
adequate, 51; of affection, 192; of sttcB- 
ti^ 204; anditpry, 33, 34; of aware- 
ness, 57, 172; of centers, 161; claasifica- 
tien of, 67: conditioned, 51, 52; cutane- 
ous, 39; definition of, 57; of distrac- 
tion. 72; of drives, 60, 64; driving, 60. 
64; of effecto r s, 24; emotional, 118, 
120, 123; enviroeunental, 45, $8, 60. 
63, 72, 73; cnvimnraentd changes as, 
21; equilibrium, 38; equivocal, 180, 181; 
gustatory. 37; imdicit, 71; inhihitory, 
53; intej^tive, 57, 58, 60; intent, 207, 
209; kinesthetic, 41; mass, 67, 73; 
modvation, 67, 70; movement. 179; 

nerve, 63; olfactory, 36, 37; organic, 
42; pattern, 59, 60; psychological, 
22, 57: puntahraeni, 69; reaction and. 
208; of receptors, 21; ot reflexes, SO; 
tbei^ of, 212; total situation as, 22; 
nneooditioned, 51, 52; visnal, 30 
Stutterers, 68 

Sulcus, see nervons system 
Sommatiao tone, 35 
Supcrpositiaci in vision, 184 
Sympathetic nervous system, 26, 50; see also 
•trvetu system 

Synapse, I6S; see also nervons system 
Syneathetic sensitivities, 175 

Tactual 

iUuaimM, 182; extensity, 181; two-poim 
Arcdxdd, iSI, 182; Vierordt'a Law. 
182; aee alto cutoneoas sensttietfies 
Talent, aee imUlHgtnct 
Taate, aee gaatatory sensitivity 
Taate tetrahedron, 38 

Tdephnne theory of ataiftery senaitivity. 214 
Temperament. 135 

Te mpesalu re. 29, 40>44, 174, 21^- aee aae 
cold, marmtk, twtaneanr senjiHvMre 
Tampotal aanahivity, 177 


amo dart o B , 127, 194; attitude aealce, 136; 
andltioo. 133; eharaetc^ 137; oomie- 
thm, 11, 14; CoUefc Entrance Boud 
Eaaak 111; color vftloo, 132; Downer 
Win-Temperament, 135: emotiona, 133, 
134; free aecoeiation. li4, 197; baering, 
132; intereat, 197: Introveraioo-extrovar- 
sion. 135; Kent-Soaanoff free awowa- 
tion, 134; matching, 13; IffeCtUJe visnal 
acuity, 132; H<»n* Trait Index, 135; 
motor abilitiee, 132; mnltipie eboioc. 
13; multiple reaponae, 13; pereeptiao, 
133; personality, 12^ paydKwiaarotio io- 
vento^, 133; recall, 14; recognition. 
12, 13; sfcillo, 132; Snellen visual acnity. 
112; social intdltgence. 87, 135: Trait 
Index, 135; IrueMsIee, 12; Wilunmhby 
E-M S^e. 134; wiU-Tcmperameat, 
135; Woooworth peyebooeurobe in- 
ventory, 133; X-O, 134 
Tendon spindlee, 41 
Thslsmes, see furtoes system 
Theories 

sefaromatic sensitivity, 213; action, 217; 
affect! vity, 196; asaodstum. 2; auditory 
sensitivity, S, 214; swarcncas. 211; 
behavior continuum theory of inteUi- 
geoce, 77; cell theory, 23; central 
physiological theory of aJfectivity, 197; 
central Caeory of emotion, 126; chromatic 
senaitivity, 213; color viaion, 5, 213; 
compenaation, 142; conoentuaUam, 3; 
conscious theories of inlciUgencc, 76; 
cutaneous pain gradient theory, 216; 
eutsneout premare gradieot theory. 216; 
cuuncous sensitivity, 216; cutaneous 
temperature mdient theory, 216; de- 
terminiaOi. 10; di^cement theory of 
audition. 215; double-aspect theory, 4; 
drsmage theory, 159, 168,' dualism, 2, 
3, 4; doplidty theory, 31, 213; cioetic 
type theory, 143; electrical energy theory 
of nerve impnlsc, ISI; e m otf o na, 6, 125; 
equilibrium sensitivity, 39, 216; evolu- 
tion, 6; explicit extensity sensitivity, 
216; explosion fuse theory of nerve im- 
ptdse, ISI; faculties, 4; freedom of the 
will, 3, 10; frequency of oerre impulse, 
212; frequeney-reocncy theory of lesrn- 
inx, 114; general cepad^ theory of in- 
tefltgencc, 77- general physlologieat 
theory of intdligeoce. 76; generaliulion 
in transfer of training, 112; Gestalt. 
114; gustatory lenaitidty, 215; harp 
theory of audition, 215; hedonic theory 
of learning, 114; Bering theory of color 
vision. 214; bcoristic theory of affee- 
tivity, 197; 'hidden asan* theory, I; im- 
plidt sensitivity, 217; Mentieal dements 
m transfer of training, 111; inherited 
preferences, 198; inttffganee, 76; in- 
t r ov er ai on- ex t ro v ei t i on, 143; integratien 
of aenailivttiea, 216; Jamoa-Lango theory 
of emationa, 125; Id n n st h e tic acnaitivlty, 
216; Ladd-Fmnidin theory of oelm 
viston. 214: leamiac, 113; local aiga, 
177: the locale of asrarenom. 211; 
McDoogairs theory of emotion. 126; 
membrane theory of nerve impulac, 151; 
iMtal facultiee, 4; mind-body relation- 
imb 2; monism. 2. 4; movement sen- 
sittvity, 217; multi-factor thcorv of in- 
taillgewM 77: mnltlpte thee^ of 
aoditorr senaitivity, 212; nerve f mmd ae . 
151; nerve t hee c y Intwa^, tU: 
Beam bidagii, 76; B enr » gt»i ig|gt >Ml 
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AtoriM «( iatelUgWM, 76; 

3; eUmetprr MaaitMtr, 215; 

•Muitivitjr, 216 ; parifhin) tkeory ei 
mnAtarr wsiitivitr, 314 : pcnoaklitj. 
140 ; iwenoloCT, 4 ; ploruiai^ 3 ; prai- 
t eorreUte hjrpowMis of aSewTit^. 


196; prisltiTe oniwiwn, 3; pojfckic 
GompeoMtloii, 143: ptjrcbMtnlToU. 142; 
paydbotocical activity, 311; payebo- 
pbyaical doaUsei, 2; rolUn. 3; n- 
ea^talatkm, 6; rece pt or theory of in- 
teMty, 313; reeietanee at ejr aa p ie a. ISO; 
reaoaaoce theory of auditory aenaitivity, 
215; reaoBaace-vdlcy theory of auditory 
aenaitivity, 315: oemtiTitiea, 212, 216; 
aottod-pattem tMory of auditory aenai- 
tlvity. 214; apcoifie energy of nervci, 5; 
atinmlation, 213; ayoaptie reaiatanoe, 
ISO; tdephoae theory of aaditary aenai- 
tivity, 214; thinking. 317; tranafer of 
tninhig. 111; tri-dimcnaional theory of 
amctivlty, l96; t«o-faetor theory ot in- 
taUigence, 77; ‘type' theorlea, 93, 143, 
187; viaual acnaitivtty. 313; volley 
thei^, 313; wave aaotioei theory of 
nerve impulae, 151; Yoong-Hrimholtz 
Aeory of viaul acnailivity, 313 
Thinking, 173, 203, 310-318 
TUrat, 42, 62 
Thfcahold 


ahaolute, 33-41, ISl, 176; auditory, 36; 
gnatetory, 38; Idneathe^. 42; Icaraing, 
101; olfactory, 37; pain. 40; of aenai 
tmtiea, 176; two-point, 181, 182; riiuat, 


Timbrai, 55 

Tonal, naneO and fnainita. 35 
Tana: sSjS 
Toon Uraida, 41 
Tracta, aoe narvaaa ayrtvm 
Traita. 133 

Tranafer of trainhw. 119, HI 
Trial and error, 77. 103, 108, 114 
Trapfam, 49 

Two-point, linen and ArealuAl, 179-182 
Tynpanic membrane, 34 
Typea. 143 
imagery, 187 


Un c o n a e iooa motivea, 63 
Unhiled intervala. 178 
Utrictile, 38, 39 


Validity, 89 

VcHnl intclligaicc, ace intellignce 
Verbal tcata, aee tract 
Vertieal-horixootal itlnaioo, 185 
Viicera. 25 

Viaual aenaitivity, 31-45, 165-185, 213, 214 
Vitreoiia humor, 31 
Volume, anditoiy, 35, 173 
Von Trey hair, 40 


Want. 58 

Weber'a fraction, 176 
'White matter,' 150 

WarmA, 40, 41, 42, 174; aee aJao fa f aajaaj 
snuifivUy 
With. 58, 63 


Young-Hclmholti Theory of color viaion, 213 





OBJECTIVE EXAMINATIONS 


A student is interested in determiniag quantitatively his mastery 
of the subject matter of psychology and in ascertaining his limitatioos. 
For these purposes a series of (^ective examinations have been pie- 
pared and are included in this section. These tests are based mi the 
fmegoing text and on the collateral readings. There are six examina- 
tions, two for each part of. the bode as follows; 

PART A 

TEST I nm COMPLETION PROBLEMS ON PART A 
TESrr 11 ONE HUNDRED FIFTY TRUE-FALSE PROBLEMS (W 

PART A 

PART B 

TEST III ONE HUNDRED THIRTY TRUE-FALSE PROBLEMS ON 
PART B 

TEST IV FIFTY MULTIPLE-CHtMCE PROBLEMS ON PART B 

PART C 

TEST V nm MULTIPLE CHOICE AND COMPLETION PROBLEMS 
ON PART C ChaptOT X-Xl 

TEST VI ONE HUNDRED TRUE-FALSE PROBLEMS OM PART C. 
Chapters XD-XIV 

StmpU exgmi ntmn s mr fommi m tit aitrodmctum (ptitt /2-HL 
P fa acHoaa for Takiof tho Tosti 

Upon completion of the study of tme of the three parts of the 
book, turn to the appropriate tests, remove diem at their perforadoo, 
and read the direcdons carefully. The approximate dme required for 
each test is indicated in the direcdons. To consult the answer keys 
befme taking the examioadoa defeats one’s purpose in taking the 
tests. It is impossible to secure a fair estimate of one’s achievement 
after looking at these answen. 

INfocHoM for Soorfof Mm Tostv 

After you have answered all the problems in any test, select the 
appropriate scoring key and remove it from die book. The paga 
on which these scoring keys will be found are indicated at the ^ 
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of each test Place the key over die test paper so dut the numbers of 
the quesdons are in alignment with the number of the answers. Mark 
each incorrect or omitt^ answer by making a check (y/) on the test 
paper. By folding the answer key properly, each cdumn of the key will 
match the answer cdumn on ^e corresponding page of the test. 
Note that in some cases more than one answer is acceptable and the 
possiUe answers are indicated on the key. 

After the incorrea and omitted answers have been checked count 
the number of unchecked answers. The number of unchecked answers 
is the score for the test. This score should then be verified by counting 
the checked answers and subtracting from the number of problems 
in the test. This didereoce should equal your score. 

Cemparisen of Sceras with tba Nenm 

These tests were administered to a group of sophomores enrolled 
in a course in general psychology. Their scores were tabulated and 
percentile scores computed, which may be used as norms to indicate 
levels of knowledge in general psycheJogy. The pages upon which 
norms for the various tests will be found are indicated at the end of 
each test. 

To compare your score with the norms, locate the score nearest 
to yours in the column marked SCORE. The table will then indicate 
what percent of the college sophomores made scores equal to or 
less than your score. For examf^e, if your score on Test 1 b 34, 
dken scores of 34 or less were secured by 70 percent of the sophomore 
group. Only 30 percent of the group made scores of more than 34. 

RaiMdiaJ S«Wr 

The ultimate purpose of any test u to indicate to the student the 
material which he has not mastered and upon which he needs more 
study. Examine the incorrect or omitted questiems and study again 
the parts of the text and readings dealing with theae topics. 
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nFTY COMPLETION PROBLEMS ON PART A 


The auoiber of words necessary to complete each statement and 
make it true is indicated by the Bgure in the parentheses. Write 
die word, or words, on the line at the right of each sutcment. There 
is no time limit, but the test should require about 40 minutes. The 
score is the number of correct answers hlled in. The pages of this 
test are perforated and may be removed to facilitate use. 


(1) integration u not preaent in the lowett forms 
animal life. 

The motor end plate of the nerve fibre u in con- 
tact with the (2). 

The (2) contract and expand more rapidly under 
(dfflulation than do the other effectore. 

The major phytiological xyttem of integration in 
the human b^y is die (2). 

Muscles are of two kinds; (1) and (1). 

The nerve fibre, the (3), and the (2) compose the 
nctiro-muscular unit. 

An effector is a number of specialised contracute nr 
glandular (1) which function as a (1) in the re- 
action of an organism 

Psychological stimulation is received by (1). 


1 . 

2 . 

3. 

4 . 

5. 

6 . 

7 . 

8 . 

9. 

10 . 

11 . 


Chemical integration it through the (2). 


12 


There are probably many (2) not within the range f 
of any of our (1). 1 


Specialized functions of protoplasm on the psveho- 
logical level are (I). (1), (I), and (I). 


15. 

16. 

17, 

18. 


Etfectors are classified as (1) or (1) according to 
their action upon the environment. 


{ 


19. 

20 . 


Receptors of stomach-ache are called (I). 21. 

The p(Mt at which the optic nerve enters the retina 
a called the (2). 

The symbol 0 represents the (I) in an experiment. 23. 


Ill 
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la tbc bumaa bdog die Bccemtry appwstue ^ n* 
oepton bx (1) aad (1) are the moat exteanvc of 
any of the departmenti af->«en«itivity. 

The four elementary taste seiisitivides are (2) and 

( 2 >. 

The temperature of the tiun when the aensitivity is 
re p orted as indifferent it called the (2). 

The obieedve evidence of the activity of effectors 
is ^led (1). 


Receptors may be classified at follosrs; (I). (1). and 

( 1 ). 

Accommodation is the function of the (I) of the 
eye. 

(2) are the receptors of taste. 


{ 

{ 

{ 


The probable recepton for cutaneous pain are (3). 
The (2) transmits vibrations from the middle car 
to the cochlea. 

Decrease in sensitivity with continued stimulation is 
called (1). 

The (1) are cells which are most sensitive to low 
Intensities of light. 

Hair bulbs are probable receptors of (2). 

A third tone, of definite pitch, called a (2) can 
often be heard when two tone* are sounded together. 
The lowest audible tone has a stimulus frequency 
of about (1) d». per second. 

Quantitative dimensions existing for all sensiiivities 
are (1), (1), and (1). 


Three qualitative dimensions of vuual sensitivities 
are (1), (1), and (1). 


Thfce qualitative dimensions oi auditory sensitivities 
are (I), (1), and (1). 


24. 

25. 

26. 

27. 

28. 

29. 

30. 

31. 

32. 

33. 

34. 

35. 

36. 

37. 

S8. 

39. 

40. 

41. 

42. 

43. 

44. 

45. . 

46. 

47. 

48. 

49. 

50. 


SCCMWE 

(Number of correct 
answers) 

Scoring Key on Page xxix. 


For interpretation of yottr tcort tee Nomtt for Tett I — Page teli. 




TmtH 


TRUE-FALSE PROBLEMS ON PART A. 

If a ftatcment is true, print a T on the line at the left of the 
statement; if false print an F. If a sutement is partly true and partly 
false mark it as if it were entirely false. There is no time limit, biu 
the test should require about 70 minutes. The score is the number 
of statements corre^y marked. Remove test pages to facilitate use. 

1 . From auditory intensity differences one may gain extenaity of awareness. 

2. The wave length for blue is greater than that for red m- yellow. 

3. Smooth muscle fibres are r^dvely slosrer in losing tension than 
are striated muscle fibres. 

4. The timbre of a muskal instrument is due to its overtones. 

5. As compared with sweet, the forward part of the tongue is more 
sensitive to bitter. 

6. Motion and chanfe of poutioo are easily perceived through at leat) 
four departments of seosidvity, 

7. Preuure is more important than kinesthetic sensidvities in comparing 
the weights of ol^ecti. 

8. Disliking a person at first sight is an example of a rcficx. 

9. The essential funedon of the choroid coat U to prevent light from 
filtering in through the wails of the eye-balL 

10. Only taste scmiiivides arc located on the tongue. 

11. Of air vibradons having the tame frequency, those with the greater 
amplitude give the louder auditory sensidvides. 

12. The semi-circular canals are stimulated by rotary moDoos. 

13. When a purdon of the skin is adapted to a certain temperature, 
other temperatures feel neither warm nor cold. 

14. That part of the rctiita which gives the clearest visioo contains nianv 
cones but no rods. 

15. A musdc fibre may be cither partially or completely innerrated. 

16. Dead black is the absence of all visual sensidvities. 

17. The rods, when dark adapted, respond to fainter light than do cones. 

18. Muscle fibres may be innervated individually. 

19. The complexity of the behavior it the essential difference between 
the instinct and the reflex. 

20. The senaidve cells of a distance receptor arc located on the exterior 
of the receptor where they are most exposed to the environmaiial 
stunuli. 


V 
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21. Ruadoxical cold it due to the retpoute of the warmth recepton to 
cold stimuli. 

22. Adapudon of tentidvidet U most rapid in taste. 

23. The sarcoletnma is a thin covering of the muscle Abre. 

23. The cochlea is the receptor for the equilibrium sensitivities. 

25. Sugar, salt, vinegar, and coffee ace all the tumuli necessary to 
produce the primary taste sensidviuet. 

26. Air vibrations having a frequency of 20,000 dv. are at the upper 
limit of auditory sensidvity in humans. 

27. Taste receptors are activated only by dissolved substances. 

28. Condiuoned reactions cannot be established through the auiononiK 
nervous system. 

29. A reacdoo is always of the tame magnitude as the stimulus which 
evoked iu 

30. Twitmeyer was the Arst to produce condiuoned reacuons in the dug. 

31. A hungry animal will traverse a greater distance in a maze than 
will one which has been well fed. 

32. Intense punenform stimuli arc used in locadng the pressure tpou. 

33. A dog can disunguuh between a metronome beating 100 sirukes |)er 
minute and one beadng at the rate of 93 strokes. 

33. Inhibidon, at well as eacitatiun, may be involved in conditioning. 

35. Conditioned rc»ctiom cannot be established in lower forms such as 
snaib and minnows. 

36. Idcnucal twins reared apart differ more, on tlic average, in physio- 
logical devciopnient than do children (siblings) of the same parents, 
reared under family conditions. 

37. Nausea it a complex awareness including organic sensitivities 
localized in the throat. 

38. Explidi reflexes which take place in the non-stnated musculaiuir 
are always caused by stimulation of interoceprors. 

39. The threshold of kinesthetic sensitivity of movcmrni in the loiiiis is 
greater than 5 degrees. 

30. There is very little human activity involving driving stimulation 

31. All inatinca are preaent at birth. 

32. Man’s conduct is determined more by native behavior tendencies 
than is the behavior of lower animals. 

33. The integrauve mechanism makes possible the connections between 
incoming and outgoing neural impulses. 

»33. The neganve after-sensitivity can be used to determine the com- 
plementary of a given hue. 

35. Since conditioning is a type of learning, it is cnnAned to the cerebro- 
spinal nervous system. 

3fl. Reflexes are native neural bonds between receptors and effectors. 

37. Pre‘'natal development of reactions ia wholly in maturation 

38. Changes in conicious intent influence reactions. 
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49. The difiereoce betiraefi two adjacent ootei on the piaoo it the taulltm 
dUfereace that can be diacriminated by the human ear. 

50. A conditioned reBes can be ettablithed, even if during the training 
period the reward it pretented after the conditioned tdmulut. 

51. Maturation of reacdocu it completed at birth and any further 
development of the reaction it due to itimulation. 

52. The achromatic visual seruitivities are blacks, whites, and grajrs. 

53. The naturally etfecdve ttbnulus often it referred to at the uncon- 
ditioned ttimuhit. 

54. In the evolutionary development of organisms the effectors appeared 
before the receptors. 

55. The psycho-analytic ‘svish' is a highly coiucknu intent. 

56. The visual poaidve after-teiuitivity appears after a very short interval 
following the removal of the stimulus. 

57. Once a conditioned reskction has been established it remains perma- 
nently as part of the indis-idual's response repertory. 

58. Both hue and pitch are oorrehifed with the frequency of the stimulus. 

59. Most reflexes are subject to modification with environmental 
stimulation. 

60. A conditioned reflex may be considered a native reflex. 

61. A fundamental factor in conditioning a reflex is repetition. 

62. At temperature is increased, above 33* C the sensitivity of warmth 
is present, under normal conditions, on the back of the hand. 

63. Before air waves can affect the auditory nerve fibers they must give 
rise to vibrations of liquids. 

64. Even if the bird-environment be changed, the young bird invariably 
has the song of its own species. 

65. According to the most radical of the rebeb against the traditional 
instinct doctrine, wc do not learn to fear but learn what to fear. 

66. Motion picture studies of the emotional ’■caciions of children confirmet! 
Watson's classification of original emotional reactions. 

67. As a rule, lest intense environmental stimulation produces weaker 
reflex activity. 

68. A conditioned reaction cannot be eradicaied by repeoiion of the 
conditioned stimulus aloDc. 

69. Any individual reaction is in reality a reaction to ait stimuli acting 
on the organism at the time. 

70. Pavlov's technique for condifioning reflexes permits quantitative 
evaluations of various factors operating in the conditiontng process. 

71. Not all physical changes in the environment serve as stimuli 
for psychological activity. 

72. Pavlov has shown that it ‘is possible to develop an inhibition of an 
inhibition to a conditioned reflex. 

73. Contummaiory reactions ate final pattern reactions in a senes ol 
tuccettive reactioaa. 

74. As a general rule, learned and inherited reactions are independent 
in development. 
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75. Accordmg to Matecr. feebteminded cfatidmi art not conditioned a» 
readily at yotmftten with nonnal mental endowment. 

76. Kratnogoriki tclected the eye-wink reflex aa the reaction to be con- 
ditioned in Ua eapcritnema. 

77. No human adult reactt in a manner that it entirely native in its 
development. 

78. Very bright colon and very dark colon are always low in saturation. 

79. A muscular reaction somuiates recepton for the 'muscle tense’ and 
may be the stimulus to a second reaction. 

80. The Purkinje effect does not occur in the central area of the retina. 

81. The reaction of a conditioned reaction is always conscious. 

82. The simultaneous pattern reaction functions usually at a separate 
and distinct unit of behavior, as in the reflex. 

83. Foreign people instinctiveiy speak foreign languages. 

84. According to the Young-Helmholcz theory of color vision there are 
only three elemental colors. 

85. Mom found that the sex drive was the strongest of the physiological 
drives in rats. 

86. High eflkiency of reactions is not achieved without exercise under 
environmental stimulation. 

87. Instinctive reactions are successive reactions. 

88. Ct|son demonstrated that coitditioning was possible in smooth muscles. 

89. Warden showed that cxploraiiun, or the drive to activity, was one 

the strongest drives in rats. 

90. A drive is usually present in a complex stimulating situation. 

91. When the indtffereat stimulus appears first, with the unconditioned 
stimulus following immediately, we have the best experimental situa- 
tion for establishing the conditioned reaettoo. 

92. Instinctive reactions are successive reactions which have been or- 
ganized largely as a result of heredity. 

93. A third environmental stimulus, which has been discriminated by 
a dog in a conditioning experuoeni, can reenforce a second srimulu* 
which is inhibiting the action of a conditioned stimulus to the reflex. 

94. Social drives frequently can be defined in terms of conscious intent 

95. Intent is a term applied to physiological drives. 

96. Instinctive tendencies can be modified. 

97. Reactions can be clawificd with exaetneu into native and learned 
reactions by use of the criterion: 'appearance without opportunity 
for learning.' 

98. Contrast effect in vision is illustrated when a small gray paper placet! 
on a blue background appears slightly yellowish. 

99. Instinct is adequately defined at “complex modes of reaction preteni 
in all members of a species.” 

00. Maturation develops cenain capacities which produce rractiont upon 
the occurrence of adequate specific stimuli. 

01. Heredity and environment are both influences in mental development 
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102. A n l faro pcidt could ipeak & tymbolic ImgtMiff if diey were •objected 
to the proper enemonteiitt] gtimuleiiria. 

103. The tendency to be with others, or to desire the compeny of others, 
is called the greparious insonft. 

104. That the sex drive is the strongest in rats has been confirmed by 
Warden and his associairs. 

105. *Cooditioning’ explains how emotional reactiont to words may be 
established. 

106. The mother's hereditary infiuencct continue to aSect the child until 
birth. 

107. Some sensitivities are stimulated 'before birth. 

108. Tones have definite pitches while true noisca do not. 

109. S-I-R means stimulatioa, impulses, and responses. 

1 10. The psychological stimulus is always a total smiation. 

111. Integration is a peripheral process. 

112. There are two parts of every receptor: sensitive cells and reacting cells 

113. Sweat glands arc endocrine glands. 

1 1 4. The qualitative differences which arise from variations of the overtones 
are called differences in timbre. 

115. Discrimination of intensity differences varies with the frequency of 
the tones and with the level of intensity. 

116. The absolute thresholds of cold and warmth vai 7 for different bodily 
areas. 

117. Protensity describes the spatiat characteristics of the sensitivity. 

118. Each pure color quality is correlated with definite wave lengths. 

119. 'The mixture of any two colors which arc not complementary pro- 
duces a color sensitivity of intetmediate hue. 

120. The non-periodic sound waves stimulate sensitivities of noise. 

121. The specialized sensitive structure of audition is the tympanic 
membrane. 

122. Of sound vibranoris having the same amplitude, those having the 
lowest frequencies sumulace the greater volume quality. 

123. Clangs are formetl only of a fundamental and one overtone. 

124. The number of beats per second b the sum of the frequendea of 
the two fundamentals. 

125. Any sensitiTity can vary in intensity. 

126. Henning defines six eleniental odor groups. 

127. Diffetence tones are beard when beats number less than ten per 
aecond. 

128. Intensity of olbiction b related to density of the srimuli. 

129. 'The r e ce pto r s fm olfaction are located on die ioi 4 [ue and palate. 

130. InteiuitMt of gustatory senritivities are related to the conceatratioas 
of the srimuB. 
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131. Extemity ii in importaat dimrmion of gtMMory MDUdvttki. 

132. Qualitative differences in equilibrium seiuitivitiet have been amply 
demonstnaed. 

133. Intensity and proteosity are lacking as dimensions of the equilibrium 
sensitivities. 

134. The skin is a general receptor equally sensitive to all cutaneous stimulL 

135. Cutaneous sensitivida are from proprioceptors. 

136. Changes in muscular movements are sensed by means of extero- 
ocpton* 

137. Physsoiogical dttigue of receptors is the same as adapution. 

138. The negative after-aensidvity of orange is bluC'green in color. 

139. Coadidoaed retcdoot mty be destroyed by either generMi or tpecial 
inhibitions. 

140. BinaunJ is a term applied to the iris of the eye. 

141. The blind spot is a common name for the fovea centralis. 

142. The receptors for pain and h>r the chemical sertsidvity of the skin 
are free nerve endings. 

143. It is possible to stimulate the skin simultaneously at two points 
so ckiae together that they cannot be discriminated at two points 
but only as one. 

144. When two tones are sounded together a third tone, corresponding 
to one whose stimulus has the frequency of the sum of the two 
components, may be heard. 

45. Practice tends to inoeaM one’s accuracy in discriminating pitches 

46. A sub-liminai salt stimulus applied to one side of the tongue i« 
not sensed, but if a sugar sdmutus is applied to the other side the 
salt will then be tasted. This is an example of adaptadon. 

47. The gustatory threshold for bitter is lower than for die other 
elemental tastes. 

48. Adaptadon is most rapid for pressure and least rapid in olfacdon. 

49. Wetness is a simple elemcnul courteous seiuiuvity. 

50. The stimulus for leosidvities of hunger is the rhythmical contracdoo 
of the stomach walls when the ttoinach is empty. 

.SCORE 

(Number of correct 
answers) 

Settring Key on Psge xxxi. 

For interpreution of your score tee Normt for Test 11 — Page xti. 
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TRUE— FALSE PROBLEMS ON PART B 

If a statement it true, print a T on the line at the left of the 
statement; if false print an P. If a sutemcnt is partly true and partly 
f aW mark it as if it were ail false. There is no time limit, but the 
test should require approximately 60 minutes. The score is the number 
of correctly marked statements. Test pages may be removed from the 
book. 

1. The hraio of a higkijr akilled iugglcr cannot be diadngtuabed ffom 
the brain of one eittirelr unakilled in manual acta. 

2. Esplanatiooi of leanung in terms of phytioiogical dianges in the 
nervous system are b.‘sed only on theory. 

3. According to Dunlap's BeU Hypothesis, if one simply performs an 
undesirable act a number of times it mil disappear. 

I. Learning is leu efficient when the learner a not allowed to know 
the resulu of his efforts than when be has such knowledge. 

5. Mere repetition is sufficient Co produce efficient learning. 

6. Oat may learn without making any overt reaponae. 

7. Both learned and unlearned reactions are funcuoas of heredity. 

8. Maladjustment is indicated often by unusual reactions in a normal 
environmenL 

9. From one's intelligence it is impossible to draw valid condusioos 
regarding his standing on other itersnnality traits. 

10. No learning will take place if there is no 'effect'. 

II. Belongingness signifies a namral conncctioa' between the stunulus 
and the reactioa. 

12. Maac experiments are restricted to children and animals. 

13, All aninula are apable of learning. 

11. Trial'and-error behavior is unique to animals. 

15. There is evidence of learning by animali, even when incorrect 
reactioDs are more frequent and more recent than correct reactioos. 

16. Ovulappittg of distributions of personality measures for different 
groups it commonly found. 

17. Leartiing is the modificauon of behavior through experience. 

18. There is a clear-cut diatinction between learning and memory. 

19. Aniiiula do n6t display iaiifbL 

10. laiight is a tpecial caae of trial-and-tucccu behavior. 

sl 
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21. GoBtiiiued rqictiiioa of a rtacdoa may make iia oocumace let* 
probable. 

22. Tile proceit of learniog may involve reactiqg in one way to a 
itintuluf and later reacting in a different way to the tame ttimului. 

23. People with extremely vivid and latdog imagery are called introvert*. 

24. Individual lea rn i n g curvet thow a gradual and regular decrease in 
the number of errors made per trial. 

25. Watson found that rats deprived of vision could not learn to run 
a maze. 

26. Frequency and recency adequately describe how learning occur* 

27. The frequency theory require* that reaction* which are correct 
occur more often chan incorrect reaction*. 

28. An adequate theory of learning should explain all modtficaii<>ns of 
psychological activity. 

29. According to the law of exercise, repetition weakens the mechanism 
responsible for a response. 

30. The law of effect state* that a reaction is ‘stamped in" by what 
takes place before the reaction is made. 

31. Learning is purposive activity. 

32. General paralysis (paresis) is a kind of insanity related to extreme 
introvenson. 

33. The 'physiological limit' it reached when the individual becomes 
sexually mature. 

34. The zero point of learning is the beginning point of all experiments 
on learning. 

35. Evidence, in general, indkates tupenority of the whole m«ho«l over 
the part method of learnwg. 

36. Plateaus universally characterize human learning curves. 

37. The curve of forgetting, where there is httfc overlearning, indicates 
that moat of our forgetung takes place very soon after learning 

38. Oiaiributioa of learning refen to cooperation among learners in 
which each learns part. 

39. In general, it may be said that spaced study is superior to unspaced 
a* far as time spent in learning is concerned. 

40. Inuovert* are typically daydreamen. 

41. A* learning continues, more and more is accomplished in each sue 
ceeding practice period. 

42. Transfer of training refers to the carrying over of learning from 
one situation to more or leu rebted tituaiioiu. 

43. Transfer of training k due to training rrf spccul mental capacities 

44. In K far a* identical dements occur in different aett. in that extent 
will there be oansfer of traimng from one to another. 

45. Active teaming is present in teaming to skate. 

46. PXsnve learning, in general, b superior to recitaiioo m Icaraing. 

47. Temper tantrums are due to inherited emotional instability. 

48. The bw of rcadioeu « an attempt to explain the law of effect. 
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49. The pfame ‘otfaer thingt bong equal* ia* law* of leanuag ineaot 
that whenever fhe law derate*, otto things are equal. 

50. 1 .earning is most efficient when practice is concentrated in one period. 

51. Mnemonic devices, on the whole, are worthy of universal application. 

52. Learning capacity doe* not decrease afttr about ngc 25 but continues 
without chantte to about 45 when it gradually decrease*. 

53. Many laws which apply to learning apply conversely to forgetting. 

54. Glandular secretion* cannot be conditioned. 

55. Conditioned reactions are always formed under consciout motivation. 

56. According to Adler feelings of inferiority are the nuM important 
motivaiors of behavior. 

57. Loss of memory following a shock is called synesthesia. 

56. Loss of memory following a shock is always for event* inunediatety 
preceding the shock. 

59. Glandular disorders may cause remarkable changes in the personality. 

60. Chemical explanatiotts of personality have been confined largely to 
specific personality qualitic*. 

61. An individual who ranks a 50 percentile in introversion is an 
introvert 50% of the dme and ao extrovert the ctfher 50%. 

62. People who spend too much dme day-dreaming arc called ambiverts. 

63. Self-ratings on personality traits are usually favorably inaccurate. 

64. The 'halo effect' tends to cause radngs on ditferent personality 
traits to cluster around the favorable extreme. 

65. The whole personality changes markedly from one hour to the 
next. 

66. The best method for uncooditioning a fear response is to condition 
a new and apprc^riaie response to the fear stimulus. 

67. Neurotic tendency always causes abnomial sexual behavior. 

68. All persons who score above 10 percentile in personality traits should 
have psychiatric treatment. 

69. Fifty percent of people are iotroverted and fifty percent arc extrovened. 

70. Attitudes vary markedly between diflcrcot cultural groups. 

71. Jama at the James-Lange theory emphasised the visceral basis of 
cinodoa. 

72. Sherman's experiment with cmndooal expression proves that there 
are no original emotioiii as Watson supposed. 

73. Pacid expressions are predictive of emotional behavior. 

74. Watson's three primary emotioni arc generally used as examples of 
complex native rcnction*. 

75. Intcgratsoo reters to consciotisnrst as well as to nervous activity. 

76. Pear ol the dash is an example of conditimung. 

77. Emosion maty be considered synonomosw with feeling- 
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78. 0(4«cti«e meamra tell m wlwt aa awortaa ia. 

79. Aa ‘anoiiiMtal atate' caa b« praduccd ia aa iadividual by iaiecdon 
of adrmaKw. 

80. Oaoe die caaotioau are adequately claaaifird we will kaow what they 
really are. 

81. Rmodoa ia d laia t ^iad ee. 

82. Eaiotional maoirity lefera to whether aa iadividual haa experieoced 
all the emodoaa Itfe ofiera. 

83. A be detector auggeaia that aa iatUnduaJ ia guilty by ahoariag that 
he it ia aa emotioaal atate. 

84. loadacdee behavior ia oorapoted of highly oaaapiex tuccetaive pattern 
reacdona which are diainiiegrative in thiar lelatioo to adiuataicata. 

85. If an individual k mAing the overt reapoaae of eacape from danger, 
he muat he experiencing the emoboa of fear. 

86. A mood may be defined aa the after-edect of aa cnodoa. 

87. According u die Jaffica>Laagc Theory, the emotion of fear k com- 
poaed of aenaitivitiea produ^ by the orator acbvit^ of fear. 

88. Aa long at an iaoendve k preaeat, aatitfaction of the drive doaa 
not tnaerfere with the atreagth of the incentive. 

89. The evidence k coacluaivc that prake k auperior to reproof with 
aU chiidren. 

90. Acoordieg to Kretichmer the ideal phyaical type k the 'pyknik'. 

91. Experimental retulta oa aocial facilitation demonatrate that one ac- 
enmpikbea nrare by doing *110010 work' at home than ia data. 

92. War propaganda k an example of modvatioa by appcabag to the 
emotioflfta 


93 . In our preacm day aociety motivation may be beat contidcred in 
purely phykological ttma. 

94. Tiaauc condibont are modvatiag atimuh. 

95. Habiia may be madvea. 


96. *Sacial farilitntion' k nrativadoo due to ootnpdiiiaa. 

97. Acqumtioa k the fint genedc atage of memory. 


98. The two-factor theory coacetvea of intdUgence aa general ability 
and apecific abilitiea ia variout fieida. 

99. Eeba hil ky refen to the t eputa i ieii which a teat baa aebiM wiii fmn 
being givea diotiaatida of tkaca. 

too. Achievemeat Teatt are uaed uaually u predict tehool ability or 
dkkbility. 

101. If <me takea an intdligcace teat when be k hu^try he will make a 
lower aoore than if he had taken the teat piat wlm diiiaer. 

102. by eaielul traiiiiag all but die l oweat idiota caa learn to make aa 
1. Q. ef 100. 

103. AcBOfding to dw daeory of Seen iatfividuab may Afhr ia geacnl 
iaaelfigenoe and ia apadal iaaeliigeaee. 

104. The atudy of the KaWtak PamOy indirairt dto of eavkuo- 
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105. Kagwiii|r Obe 1. Q. of a cUld aiiwe3,UiM.A. nafeana 
be pmBcted widi ooundenbie acc wfec ir. 

100. The cmodoai of infenii cui be accumuiy clewificrf by expem by 
ttudyiaK ciiiema records of di»4r reectsoot. 

107. AboonnaBty b elwtyt a ma'ter of degree io bt meaturemait. 

108. Geniui and foebtemindfdnrss difler quanthatiTely rather than quafi. 
tadvely. 

109. K child who has aa 1. Q. of 120 haa aa M. A. of 6. Ks bratfaer, 
whb C A. of 6, abo has aa M. A. of 6. The first boy's C. A. b gicacer. 

110. The meaa b that average above which aad below which 50% of 
the scares fall 

111. A aepdve correladon b of the sarne value to the psycholagbt as 
a positive correlation of the same size. 

112. Measures of any inherited trait tend to vary in the form of a nonual 
carve. 

113. Aptitude tests measure potential learning ability in a specific field. 

IM. An achievement quotient b related to the intelligence quotient. 

115. The more inttlligenee ooe has, the better adjusted be wifi be in any 
vocation. 

116. Individuab of the same age differ greatly in every trait that 
hat been measured. 

117. Low intelligeBce quotients tend to remsin low or to become tower 
as age increatca. 

118. Trabi of sibs correspond more closely than do tboae fiaind in 
frasemal twisa. 

119. The greater the amount of white blood io Negroes, the higbcr the 
imelHgcnce. 

120. Pull-Mfxsded Indians make lower Koret on intelligence tests than 
do Indians who have some ‘whhc blood'. 

121. Resemblance in mental train increases in proportion to kinship. 

122. Groapsiig together of children of the tame chronological age in school 
b paycbotogicaUy correcL 

123. The I. Q. b an iodicaior of relative brightnesa. 

124. A mental age of 6 means the level of mental development ot an 
average child of n. 

125. A chrooolagical age of aia b a safer bans for admitting children 
to the fim grade than b a mental age of sis. 

126. Hallucinatioai are fabe perceptions. 

127. Given a chance dbiribution of measuns of any pcTsnnality trait, one 
tK"*»l** expect a beU-ahaped curve of dbtiibution. 

128. The aacmal peraoo frequently haa mild obsettions. 

129. Individuab whoae genera! achobatic avenwet are equal show ap- 
praadmatciy equal proficie n cy m all tubiects. 

130. The facial rtpirwhini of esnotiona of adults arc more variable and 
leas i iBu ut y p ed than tboae of children. 

sooaa 

(hhimber of c o eraa 

OMwen) iroring Kry oa ftgf ssnst. 

fbr iiOirpnmum of pour tforr /tr fformi for Tr/t HI— Pore Wti. 
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MULTIPLE CHOICE PROBLEMS ON PART B 

In the following proNems select the best answer and indicate your 
choice by {wintins the letter designating that answer on dw line at the ' 
left of eadi problem. There is no time limit, but the test should 
require approximately 40 minutes. The score is the number of problems 
answered ctvrectly. Remove test pages from book. 

1. Free anociation h: (A) uicd in diainmnnK orwiriona] states (B) an 
impMtanr school of pifcholojiy (C) best used in ssoriuna trith 
amena (D) a product of the behanorittk influence in paydiology. 

2. The fact that traininx in mtimr tracinx with the tight hand tra n sfe rs 
to the left hand is c^led (A) transfer of training (B) crass education 
(C) formal diadpline. 

3. Stratton's eaperiment srith invenrd lenses shosss for the senshivtty 
of vtfton, the effect of (A) relarive sice (B) distinctness (C) bright- 
ness (D) superpottrion (E) p«st espcricnce. 

4. Holt's Tlienry of Netirnbinraxis is a theorjr of (A) emotions 
(B) feelings (C) irarninx (D) modvatinn (E) taaonomy. 

5. Which of the follosrinx is not a kind of insanity^ (A) paresis 
(B) dementia praecox (C) paranoia (D) amentia (E) mania. 

0 . Carr postulated a theory of Irarninx based on (Ay frequency 

(B) recency (C) intensity (D) effret. 

7. Thorndike explains learninx in terms of rwu princir>les; ‘ef f ect* and 
(Ay exercise (By recency (Cy frequency (Dy iniensHy. 

1. Lraminx differs from maturation in that (Ay maturatioo is only 
acquisiiion (By maturation it only rcoroductian (C) maturation b 
mndifscation of rracdon throuxh prerinut pr n ciioe (Dy maturation 
b chanxe in behavior tbrauxh diysioloxical xiuwtli. 

4. Reifutatement nf Irarninx b known as (Ay mention (By recognition 
(Cy reproduction. 

10. I. E. ratio refers to (Ay respiration (By introversion-extroversion 

(C) intellixmce (Dy implicit rmorio n . 

11. An electrncardinxraph b a measure of; (Ay blood pressure (By elec- 
trical pneenrial changes (C) skin resbiance (D) glandular seerrriom. 

12. When two nsorives are nnt in accord we alsvayt have a (A) neurosb 
(B) cnofBct (Cy repres sion (D) phobia. 

13. Morale b; (Ay a practical problem of motivation (B) a cause 
mocivatinn (Cy a hypot h etical dream (Dy dependent on social moraU. 

H. Emotion may be beat judged by knowing (Ay whether a subject 
b generally nervous (By the stimulus (Cy the quality and duration 
of the state (D) the glandular seerrriom. 

15. Cannon's srarfc with rmotio p sras matniv a study of: (Ay the striped 
muscles (By heart action (Cy glands of internal accretion (Oy foml 
klnena. 

16. Waiaon concluded that one of the foUnwing was essentiat for nsaxe 
learni n g. Which one? (Al vitiivn (B) audition (Cy olfaction 

(D) kineithctb. 

17. Who tntraduced the problem box experiment into Animal Psychol»^» 
(A) Wation (By Thorndike (C) Kohler (Dy Yetkes (Ey Cmell. 

IS. Who introduc^ the n onae n s e syllable technique into experimental 
ptychofawy? (Ay fanes (By Watmn (C) Ebbinghaus (D) Wundt 
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19. Sudden decrease In time or in error* in a kamiiig curve have been 
taken to indicate (A) trial-and>erTor leamtns (B) insight (C) com* 
pleied learning (D) memory. 

20. A test norm for any age is (A) the average score for children ai 
that age (B) the highest score for that age (C) the lowest for that 
age (D) the range ratio for that age. 

21. Sixty-ei^t percent of the men exceed the median of the women on 
reaction time tests. This means that (A) 68% of the men are 
better than 50% of the women (B) 18% of the men arc better 
than 50% of the women (C) 32% of the men are better than 
50% of the women. 

22. Most of the general intelligence tests now in use stress (A) linguistic 
ability (B) mechanka! afolity (C) mathematical ability (D) social 
adaptation. 

23. The first group test of intelligence was the (A) Pintner-Patersoo 
(B) Stanford-Binet (C) Army Alpha (D) Otis Self-Administerirtg 
(E) Kuhlman-Anderson. 

24. What does the mental age of a child indicate? (A) his mental 
maturity (B) hit rate of mental development (C) hit brightness 
(D) his special abilitiei. 

25. A correlation of — 1.00 between card sorting and ability to solve 
multiple choice problems srould mean (A) that those who did the 
best in one act did the best in the other (B) that there was no 
relation bet w ee n the acts (C) that those who did the best in one 
act did the worst in the other. 

26. A performance test means (A) a power test (B) a test not involving 
the use of language (C) a test of mechanical skill (D) a test of 
special abilities. 

27. If some cbiidien of a very intelligent family were reared in a 
very poor environment the probable result would be (A) feeble- 
mind^ness (B) a slight decrease in I. Q. (C) a great change in 
I. Q. (D) no change in I. Q. 

28. Which I. Q. indicates normal intelligence (A) 102 (B) 70 (C) 132 
(D) 68 (E) 161 

29. Which I. Q. indicates feeUemindednett? (A) 98 (B) 105 (C) 13fc 

(D) 42 (E) 153. 

30. In individual testing (A) the test is given as directed and tako 

no account of special conditions (B) bteral form and eatablUhed 
ftandardf mutt be used but results are interpreted in dsc light of 

special conditions (C) no training is neceaaary if one reads from 

the directions given for the test (D) the examiner may force the 
subject ID work. 

31. Which of the following it the best intelligence test for the deaf 
(A) Pustner-Paterson (B) Stanford'Binet (C) Army-Alp^ 
(D) Hening'Bioet (£) Kuhlman-Anderson. 

32. Assume two tesla of general ability X and Y. Test X is better 

standardized than is test Y if <A) the iictits of X were more care- 
fully selected than those of Y (B) X was applied to a number of 

highly selected group* of individnal*, whereas Y sva* applied to a 
tingle he te roge n eous group (C) if X was standardtased by use of a 
larger munbtf of unseketed peoph than was Y (O) if individuals 
score higher on X than on Y. 

33. A test to discover whether one would make a good plumber or 
not it called (A) an intclligeiiee teat (B) an apmude (eat (C) a 
perfonnanoe tert. 

34. Whkfa type of test is ptofa^ly the most valid for meaiiiriu general 
tmeUigence of most idiooi children? (A) peiformanoe (B) group 
(O Binet (D) apdnide. 




WT IVi Mtimm CMOICt PROMJMS jOm 


SS, Appraximatcly what pe r e eat ol the total populataoa ia feeble' 
nrinled? (A) twenty (B) am (C) five (D) one. 

36. The teliabiUty of a test to (A) whether or not it meature* 

what ia auppo^ to meaaure (B) whether it it coangem in 
meaauiing aomething (C) whether it ia a apeed or power teat 

37. Which of the following inatrumenta ia uaed for meaauring breathing 
changea? (A) aphygnomanometer (B) pneontograph (C) piethya- 
tnagnpb (D) gphymogtmph (E) pgychagMiraaametef. 

38. Lange raid that the major phytiolopcai c^nge daring an emotion 
wu in the (A) amooth muacka (B) blood lyat em (C) reapiratory 
ayttem (O) duedeaa glanda (E) chiatma. 

39. According to the Jamea^Lange Theory, which of die foUowii^ ronies 
firat (A) the cmotiDa (B) the aenaitiTity of environmental stimuhu 

(C) the aenaitivity of internal turmoil (D) the explicit reaponae 
to the atimulua. 

90. During emotiooal itatea the “akin reauunce” (A) it lower than 
during normal atatea (B) ia often lower and often higher than 
during normal tunea (C) ia higher than during normal tiinca. 

11. The tecretion of adrenalin during emotions (using human lubjecu; 
was toadied by (A) blood analyau (B) uruie analyiia (C) X-Rayt 

(D) direct measurement (E) i^irect mcasuremcni of oven aedvity. 

12. The word aasociatioa (frec-astociation) teat is used to discover 
(A) tooicity (B) complexes (C) amazement (D) empathy 

(E) glycacuria. 

13. A study of judgment of emotions from facial exprestioot was 
done by (A) Watson (B) Cannon (C) Woodworth (D) Paterson 

(E) P^y. 

11. The dtadnetion between fear and anger is based on diBercnccs in 

(A) oadve behavior <B) ezplicii aedvity (C) implicit acdvity 
(D) amount of adrenalin secreted. 

15. When an actor expreases emodon he (A) merely allows bis natural 
unlearned exprewive movements to occur freely (B) reduces the 
natural exprcaaive movements (C) usa charactcnsuc modifications 
of lUttUMi etpreuire marancau {D) build* up a new tet ol ex - 
p re i a iona. 

16. Expectadoo of an electric shock results in (A) an increase in 
pulse rate (B) a decrease in pulse rate (C) in no change lo 
pulse rate. 

17. The taspiradon-expiratioo ratio is (A) lower (B) higher (C) the 
same, before answering fabety to a question than ah^ the answer 
has been given. 

18. Introapecdve studies of cincdon indicate that emotionai awareness 
ia (A) clear (B) recalled (C) diainiegradve (D) tpeculadve (E) 
nugatory. 

19. Lloyd Morgan's Canon is a statement of opposition to (A) the law 
of beloogiogneas (B) affeedve states in learning (C) anthropo- 
morphism in interpKtations (D) the Jamea-Lange Hieory <E) de- 
layed reaponae techniaues in learning. 

50. The “halo effect" refers to s constant error in (A) rating scales 

(B) learning experiments (C) intelligence tests (D) iudgment 
of cawNiotta from pbatugrxpha (E) reactsoo droe experiments. 

SCORE 

(Number of cMicct 

anawen) Seonog Key om Page rixv. 

For imttrfrrtaiiom of your arorr tee Norm* for Test IV — Page Wo. 
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MULTIPLE CHOICE AND COMPLETION PROBLEMS ON 
PART C-CHAPTERS X k XI 

There is no time limit but this test should require about 40 
minutes. The score is the number right. 

Part I. Multif^e Choice Problems. 

Sdect the best answer and indicate your choice by printing the 
apprc^ate letter on the line at the left of the problem. 

1. That after training neurai impulan tend to follow one common 
pathway u the (A) wa*e motion theory (B) explotinn fuic theory 
(C) electrical energy theory (D) drainage theory. 

2. Spitttl ganglia contain (A) many cel) bodiet (h) fynaptei (C) cell 
body of one neuron (D) efferent neurons. 

3. The pnndpti path of communicatkin from higher to lower co- 
ordination centers is the (A) spinal lemniscus (B) pyramidal tracts 
(C) columns of GnII and Burdach (D) medial lemniscus. 

In eaperiments the effect erf continuous conduction of electric current 
by t nerve fiber is (A) failure to conduct (B) great resistance to 
current (C) no apparent effect (D) extreme fatigue. 

5. The "motor area” is located in the (A) cuneas (B) ascending 
parietal convolution (C) superior temporal convolution (D) prcccnua! 
gyrus. 

6. The occipital lobe is (A) posterior (B) anterior (C) lateral (D) super- 
ior, to tbe parical lobe. 

7. That part of the brain which acts at a relay station for all afferent 
nacti (except the olfactory and vestibular) and passes thcar sensory 
impulses on u> the cerebrum is the (A) cerebellum (B) precentral 
gyrus (C) thalamus (D) cuneas. 

8. The function of the autonomic nervous system u (A) only ea* 
citatory (B) only inhibitory (C) both excitatory and inhiltttory 
(0) important but unnecessary for life. 

9. Goira tract is in the (A) ventral (B) dorsal (C) lateral (D) com- 
missural region of the t|»na! cord. 

10. The term polarbed neuron refera to (A) a difference in eicctrkal 
potential between tbe two ends of tbe neuron (B) a neiutm diat 
will conduct in one diiectioa only (C) a neuron connected in some 
way whh a nerve net (D) a neuron of the eentti! nervous system. 

XU 



mmH GWtMAL MYCHOLOeV 

— . 1,1 ■ I I . II I ^ ■ I ■■ ■! I — — — 7. 


11. AU oeuxibia are aimilu ia (A) polanty (B) shape (C) p f oc e wai 
(D> iiae. 

12. The fissure of SylTius is kxsted <A) bertreen the occipital and 
panetal lobes (B) ia d»e left cerebellar hemisphere (C) dormal 
to the motor area (D) inst above the temporal lobe. 

13. 'It is the great center for die pro{»ioceptbre reactiom of the hady 
much as the cerebrum it for the esteraocptiva.” The reference is 
to the (A) poos (B) thslsmua (C) cerebellwlA (D) corpus calloMim. 

14. The pathway a nervous impulse takes through the nervous system is 
determined by (A) hippocampal convolutions (B) the length of the 
spinal cord (C) autoaomk fibers (D) synaptic resistance. 

15. The ascetKiiaf tracts of the cord are mainly (A) sensory (B) motor 

(C) conunistural (D) iongitudiiial. 

16. The principal neural tract between the two cerebral hemitpheret is 
(A) the pons (B) central commissure (C) corpus callosum (D) medial 
commisttire. 

17. The largest structure of the brain is the (A) cerebellum (B) poos 
Varolii (C) medulla t^longata (D) cerebnim. 

18. Tbe spinal cord becomes smaller toward the coccyx because (A) the 
spinal column is amaller (B) less strength it needed (C) fewer fibers 
and cell bodies are found at these levels (D) because the fibers 
are nearer tbe periphery. 

19. The largest interlobular fissure of the brain is the (A) fissure oi 
XoUndo (B) parietal-occi^tal fissure (C) fissure of Sylvius 

(D) longitudinal fissure. “ 

20. The structure of the brain which u thought to be moat involved 
in tbe mainteiunce of bodily ei)uilibrium is (A) the motor areas 
of the cerebrum (B) the cuneas (C) the cerebellum (D) the medulla. 

21. The udute maner of the brain looks different from tbe gray due 
to tbe presence of (A) myelin (B) synapaes (C) bundles of fibers 
(D) cell bodies. 

22. The cranial and spinal nerves form the (A) peripheral a y a acm 
(B> autonomic system (C) central system (D) cer e bro sp inal syMtm. 

23. Tbe structural unit of the iKrvous system is the (A) synapae (B) re- 
actioa arc (C) axon (D) neuron. 

24. The columm of Ooll condua impulses originating in tbe (A) ext- 
eroce p tors (B) proptioce p tors (C) imcncepton. 

25. The hippocampal convolution it concerned with tbe senat of 
(A) touch (B) viaioa (C) hearing (D) mate. 
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Psft II. Completi<»i Problems. 

The number of words necessary to complete each statemem and 
make it true is indicated by the number in the parentheses. Write the 
word, or words, on the line at the r^ht of each statement. 

TIk spinal cord and the brain, taken as a whok, 26. 

make up the (2). 

The white appearance of nerves is due to their (2). 27. 


The four prtnapal parts of a nerve cell are (1), 
(1). (1). and (2). 


The functMual tuncture <d two or more neurons 
is called a (1). 

Neurons are much branched or arborized at their 
ends. The arborized parti are called (2). 

Nervous impulses are said to vary in (1) and (1). 

The functtonal unit of the nervous ayatem ia the (2). 

Peripheral nerves of the cerebrospinal systero arc 
divided into two clatacs of nerves, the (I) and (1). 

The cord and the brain stem are composed of (2) 
■ad (1). 

Below the formmem mufmmtn the peripheral nerves 
enter the cord through the (2). 


The five lobes of the cerebrum arc (1), 0)> (l)> 
(1). and (3). 


How many pairs of spinal nerves are there? 

Afferent impulses traverse fiben entering the (I) 
horn of the card. 

A (1) or (1) is a collection of cell-bodtet ind their 
dodritea. 


SCORE 


(Number Right) 


5ton»$ Key an Pmgf xxxvtr. 

For irutrprototiom of yonr rtorr see Narmt for tea V — sha. 
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ONE HUNDRED TRUE-FALSE PROBLEMS ON PART O- 
CHAPTERS XU TO XIV 

If « ittttmeot it true, pruu a T oa the line at the left of the 
itatemmt; if blae print an F. If a statement is partly true and partly 
falae tnaric it as if it were entirely false. There is no time limit but 
this test should require approximately 40 minutes. The score is the 
number of statements oorreoly mark^. 

1. P-lTf are aadear in d tmrn M oo a. 

2. Rerery h a good wampir of controlled amviation. 

3. Reatotuag it a type of tMaHeg 

4. The ratio of 1.000:1 r epr rt CDtt the adaptation dtfiocncc between 
roda and com. in terms ol the energy ol the mmulua. 

3. The ear is most sensitive (absolute ducthold) for frequencies between 
50 and 100 d.v. per teooad. 

6. Color tenailivity is best atplaiaed by the Young-Helmholu Theory. 

7. Psychological acbvity, whether tfainbing or acting, is in rdatioo 

to a gm 

8. The usual awareneas is ot immediate tenutivixiet only- 

9. Afiectivkiet have dl the dimenaiom of sentidvitiet and henee af- 
Ihctivitics are seiiBtivities. 

10. Thinking is any sequence of directed aw a r en ei a cs. 

11. Mmial set n a very clear or local awarcneia. 

12. *Locb1 sign* is a sort of unanalyaed motor reaction. 

13. The otiiteoce of minimal taryngesi moventeno duniy thinking u 

evidence that the higher thou^ p r oce a sc s arc localbed in the 

vocal mechatuam. 

14. Immediaie and recalled senuttvitiet dificr only in imentity. 

15. Recalled sensitivities r ep r e s en t a later stage in devdopment thao 
do the immediaie sentmvniea. 

16. All covirooracatal stumili are equivocal in degrees in cauaiiig ten- 
aM v io ei or i fc c d v ibe s. 

17. The law at the visual angle operates exaedy in brightness sensitivity. 

II. The average two-poini threahold for die fovea hu a subtended angle 
of IZOaeoaada. 

19. Of all of the tMtos the of the toogiic is most scnniive to halter. 

20. Anounodatson in vmoo is dSecdve up to about 25 metecs. 

21. The bocop ter i c cirele inchidea all oomspooding vimal points in 
iei dtenailenaee. 

am 
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22. Kqtofti of awanwiMi tiadar m coBm>Ut*i c nnrfiri oi 
perineM are called la e cn ee. 

23. Pirtaaik y indkatw iIm matnimdc oc aa a^weacM. 

24. Seaatintiei auy be chaified ae imiwrttatr or neailed. 

25. All peycbolqgical activity, arhetber thinkiim or actiag, iavahwe a 
niocfwifin at evenie. 

26. Coatratt phenomeae are uakaoara eaocpi ia vaual awareaeMa. 

27. The two-point thrcahokl ia a mcanue oi acuity or tactual HNce 
aenaitivity. 

28. The Icaa intenae a aound or odor, the laore diataat tbe aeuailivky 
a localiaed. 

29. Both attention and aenaitivity arc awareneaaea. 

30. Weber'i Law ia a general atatement of tbe telanonahip between 
intenaity and protenaity a< aenaitivity. 

31. M«*v»i«g ia determined by recalled aenainvibea in paat experience. 

32. Poatural aenaitivitiea arc not uiually local in awareneaa. 

33. Afieedvity ia aarareneaa reported bean kw pcant at view ol P-U. 

34. Tbe afaaolute threaholda fat cold and bir tranntb are greater tban 
theif differential threaholda. 

35. The moat aoorptahle theory ol aenaitivity intenaity it the voBcy 
theory. 

36. The Purkinje Phenomenon ia due to a atuk bom tute to aoiae 

.wwinhtinn 

37. Lndd-Franklin propoaed a compkmcniary color mixture theory. 

38. Unaaiurated colon are more piraaani than aa n i ra t e d oaea. 

39. Very high taaMs are more plratant than very low lonca. 

40. Atdoidea are ooo-affeoive higicaJ awareneaaea. 

41. A poaitive after-aenaitivity of red it red in ^lor. 

42. Colored hr*nttg m a tom at ayneathena. 

43. Concrete tinagea arc the tame at verbal imagea. 

44. The dimenaiona of affectivitiet are leaa differentiated e*»«" the 
dimenaiona of aenaitivttica. 

45. Prior to the age ot aix yean, and prior to tnoiical trainu^, taa- 
ooeda are Gked aa well aa chorda. 

46. Braaoning it not a trial-and-crvor praceaa but ia a at ra i ghtfo rw aid 
analyiia of a aituatioB. 

47. laai^ and abatracona are pnetaenUy aynooomout temu. 

48. The Heurhtic Hypotbeaa itaiea that affecitritiei are feiaainaa ol 
aeate-otgu aettvibet which are dcacribed aa bright tad doll paet' 
turca whea S iatroapecti oa the aeBBitivitiea. 

49. FICUXE ia to GROUND at PERIPHERY h to FOCUS. 

50. Perception involvca meaningful tcnaitiviiiea. 
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51. PnoducdTc or acuive imafiaation ta foaad in dranu. 

. 52. Caiii(dex allecdve awareaesMa are producia ol faere^tr. 

53. Concrete imagery deedopa widi age and by moat adidta ia uaed 
more dian eobal ima ge r y . 

54. Tliere are wider individual differenccy in recalled aemadvitiea than 
in immediate aenaitivitiea. 

55. Surface color maintatm ila ({ualitative dimenaian. aridun Itmha of 
normal riaion, upon changea in illummatioo. 

56. The Duplicity Theory atatea diat the only fonctioo of the roda b 
in achromatic vbian. 

57. The fovea u moat aenaitive (aboolutc threahidd) for wave lengtha 
of 554m|a under normal illumination. 

58. Double imagea have a confuaing effect on diatance aeoaitivity. 

59. The abaolute threahold for preaiure and pain apota vary in relation 
(o their frequency. 

60. Stationary ‘viaual movement’ b dependent upon aucceaaive atimuli 
the rate for which u about 24 per aecond. 

61. The abaohiie threahold for cold and warmth may be aa low aa 
0.05* change from dte adapted temperanirt of the cutaneoua aurfacea. 

62. Intenaity of the aenaitivity U alwaya correlated exaedy with the 
energy of the environmental atimulua. 

63. Helmholtz'a Rcaonance Theory explains moat of the condtnooa of 
peripheral auditory aenaitivity. 

64. A gradient theory u uaed to explain the differencea in odor qualities. 

65. The stimulus for preaaure aemiiivity b a ruptured ncrve.«ndim. 

66. Sensidvitiet grow in constancy in relation to the environmental 
atimalL 

67. The dimenaiont of acnaidvitka correlate exncdy with the dimenaiona 
of the environmental idmulL 

68. Insight b the toludon of a problem by dunking which does not 
depend upon paat expenence. 

69. Quality b the name given u any single uiutary awarenesa. 

70. The different cutaneoua qualidca are explained by tome authoridea 
aa due to quandtadve differences in intensity. 

71. The integration of aenatdridea into meaningful wholes b not potaible 
without past experience. 

72. Recalled tentidvidea may be nncorrelatrd with the immediate admulua 

73. ThinlciI^: aedvitka are reatrkied to the central nervous tyatem. 

74. Attending to pleaaantneaa climinatea the ptcasamnesa. 

75. Intereata are complex affective awarenesaes. 

76. P-U b alwaya a strong motivating force. 

77. A larger number of picaaant awarencates are recalled than of un- 
pleasant onea. 

78. P-U b a correlate of imeasiiy of the aenaittvity. 
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79. A omgemtd deaf-mute cannot iearn to reaaon abitfacdy. 

80. In the ‘order of merit metbod* each ttimulua it preaeated as «w 
member of a pair of sdmub and the subject indicates udi^b of 
the two he likes better. 

81. Pleasantness and unpleasantness as related to any particular stimulus 
is largely due to training. 

82. Symbolic response is an essential clement in a great deal of thinking- 

83. The report of the asrareness situation it a full and complete state- 
ment- cd the psychologkai activity. 

8i. The ‘order of merit method* it usually used in interest inventories. 

85. With mcrease in age the afleetive awarenesses become nwre stable 
or constant for the tame stimuli. 

86. Visual hues at the ends of the spectrum are usually more pieaaam 
than thote in the middle. 

87. There are no differences in the affective aw areness es for different 
odora. 

88. Asrarenett is s source of information in undertunding psychological 
stimulation. 

89. Sensidviticf are immediate awarenesses correlated with environ- 
mental tdmulL 

90. Both perceptual and ideational awarenesses include recalled tenai- 
dvkiea. 

91. Higher psychological processes, such as thinking, involve only higher 
nervous centers. 

92. Ability to state an opinion indicates that reasoning behavior haa 
been used in connection sritfa the problem. 

93. The faintest visual sentidvity ia just perceptible above self-light. 

94. Contrast effects are not present when different brightncsMcs or dif- 
ferent saturations are presented separately to the tsvo eyes. 

95. Movement and change of stimuli are effective determiners (d the 
direcdon of attention. 

96. Inrensity of stimuli is an important determinant of attention. 

97. Ilhisions ate errors of perception. 

98. Oidy one object or event can be attended to at one time. 

99. There u usually a detailed awareneu of intent in the mid-period 
of the task. 

100. Hering postulated ftsur separate rec e pto rs for color virion. 

SCC»E 

(Number Right) 

Scoring Key on Fnge xxatr. 

For interpretmkm of your tcort tec Normt for Tetl VI — PUgv JfW. 




SCORING KEY FOR TEST I— PAGE in. 


Caonilt the diiectiofu for Koring on page 1. Acoepttfale alter- 
nates are induded in parendieses. This page is perforated and may 
be detadied for ease in scoring. 


1. 

2 . 


3. 

4. 



11. 

12 . 


my 

otAr 


{ 


13. 

M. 

15. 

16. 
17. 


V.18. 


129 . 


21 . 


22 . 

23. 


Nervout 
MukIc fibre 

Sniped moacici (Snisted 
musdci) 

Nervotu ijntefn 

Striped (Struted) 

Smooth (UutruieMl) 

Motor cod pUte 

Muacte fibre 

Celb (Fibera) 

Unit (Whole) 

Recepton 

Circulatorr tyiteni (Blood 
fiTcam) 

Eneirontncnal chance* 
(Energy changM) 
Eeoepeon 

SensitiTity 

Reaction 

Integration 

Lcaniinc (De w loptnent) 

ExpGdt 

Impliat 

1 nterocepttvi 

Blind spot (Optic dix) 

Obaerrer (Subiect) 


MV ^ 

2A. 

Andttwn 

order 1 

25. 

Viaon 


26. 

27. 

Street. Soar 

Salt, Biner 


28. 

Phyiiolpckai aero 


29. 

Reaction (lUaponac, 
Beharior) 


'30. 

Estterocepton 

^tr ' 

31. 

,32. 

loteroccpDon 


Propriooepton 


33. 

Lent 


34. 

Ta«tt bud* (Ta«te edit) 


35. 

Free nerre endinc* 


36. 

Oral arindotr (Pcncctra 
oraiii) 


37. 

Adaptation (Fatigue) 


38. 

Roda 


39. 

(}utaneotit preafure 


40. 

Combinatipn tone (Dif- 
ference or Sumnution tone) 


41. 

10 to 20 


42. 

loienaiy 


43. 

Proeeniity (Duration) 

.44. 

Extenaky 

. 

■45. 

Hae (Chronu) 

Sr- 

46. 

BrightocM (BrBhance) 

.47. 

Saturation 

t 

48. 

Pitch 

aZr ' 

49. 

Octave (Toaalky) 


.50. 

Voittinc 




SCORING KEY FOR TEST v. 




til* <Hl 

icctiot 

M tot ■coring. 

W L 

1. 

T 

21. F 

49. 

F 

75. T 

102. F 

2. 

F 

22. F 

50. 

T 

76. F 

103. T 

3. 

T 

21. T 

51. 

F 

77. T 

104. P 

4. 

T 

24. F 










78. T 

105. T 

5. 

F 

25. T 

52. 

T 



6. 

T 

20. T 

53. 

T 

79. T 

80. T 

106. P 

107. T 

7. 

F 

27. T 

54. 

T 

81. F 

108. T 

S. 

P 

28. F 

55. 

F 

82. F 

109. P 

9. 

F 

29. F 

50. 

T 

83. P 

no. T 



30. P 

57. 

P 

84. T 

111. P 

10. 

F 

31. T 

58. 

T 

85. F 

112. P 

11. 

T 

32. F 

59. 

T 

86. T 

113. P 

12. 

T 

33. T 

60. 

P 

87. T 

114. T 

13. 

P 





115. T 



34. T 

61. 

T 

88. T 


M. 

T 

35. F 

62. 

T 

89. P 

116. T 

15. 

F 

30. F 

63. 

T 

90. T 

117. P 

10. 

P 


64. 

F 

91. T 

118. T 

17. 

T 

37. T 




119. T 




65. 

T 



18. 

T 

38. P 



92. T 

120. T 

19. 

T 

39. P 

66. 

F 

93. P 

121. P 




67. 

T 



20. 

F 

40. P 




122. T 



41. F 

68. 

F 

94. T 

123. F 






95. P 




42. F 

69. 

T 


124. F 






96. T 




43. T 

70. 

T 

97. P 

125. T 



44. T 

71. 

T 


126. T 






98. T 

127. P 



45. P 

72. 

T 








99. F 

128. T 



40. T 

73. 

T 








100. T 

129. F 



. F 

74. 

F 


130. T 



48. T 



101. T 



wood 


131. P 

132. F 

133. F 

134. F 

135. F 

136. F 

137. P 
133. T 

139. T 

140. F 

141. F 

142. T 

143. T 

144. T 

145. T 
14«. P 

147. T 

I4«. P 

149. F 

150. T 




1. T 

2. P 

3. P 

4. T 

5. P 

6. T 

7. T 
«. T 

9. T 

10. T 

11. T 

12. P 

13. T 
H. P 

15. T 

16. T 

17. T 

18. P 
IP. P 
20. T 


900RINO KEY FOR tlST m. PAC3E sL 

CooMlt the diw c d a m lor ■eoring, dm L 


21. 

T 

49. 

T 

22. 

T 

5a 

F 

23. 

P 

51. 

P 

24. 

P 

52. 

T 

25. 

P 

53. 

T 



54. 

P 

26. 

P 

55. 

P 

27. 

T 

56. 

T 

28. 

T 

57. 

F 

29. 

P 

58. 

F 

3a 

P 

59. 

T 

31. 

T 

60. 

T 

32. 

P 

61. 

P 

33. 

P 

62. 

P 

34. 

P 

63. 

T 

35. 

T 

64. 

F 

36. 

F 

65. 

P 

37. 

T 

66. 

T 

38. 

P 

67. 

P 

39. 

T 

6a 

F 

40. 

T 

69. 

F 

41. 

P 

7a 

T 

42. 

T 

71. 

T 

43. 

F 

72. 

F 

44. 

T 

73. 

P 

45. 

T 

74. 

T 

46. 

P 

75. 

T 

47. 

F 

76. 

T 

48. 

T 

77. 

P 


7a 

F 

105. 

T 

79. 

T 

loa 

P 

80. 

P 

107. 

T 

81. 

T 

108. 

T 

82. 

F 

109. 

P 

83. 

T 

110. 

P 

84. 

P 

111. 

T 

85. 

F 

112. 

T 

86. 

T 

113. 

T 

87. 

T 

114. 

T 

88. 

F 

115. 

P 

89. 

F 

1)6. 

T 

90. 

P 

117. 

T 

91. 

P 

118. 

P 

92. 

• 

T 

119. 

T 

93. 

F 

120. 

T 

94. 

T 

121. 

T 

95. 

T 

122. 

P 

9a 

P 

123. 

T 

97. 

T 

124. 

T 

9a 

T 

125. 

P 

99. 

F 

126. 

T 

100. 

F 

127. 

T 

101. 

F 

i2a 

T 

102. 

P 

129. 

P 

103. 

F 

13a 

P 

104. 

P 






SCXtttllO w m TEST IV, PA<% sfiL 
Coan^ die dtrectiom lor •ooriag, pi^ L 

1. A 19. B IS. D 

M. B 

2 , B 20. A 


3. E 


21. A 


4. C 

5. D 

6. C 

7. A 

8. D 


22. A 

23. C 

24. A 


37. B 

38. B 

39. B 

40. B 

41. A 


9. C 


25. C 


42. B 


10. A 

11. B 

12. B 

13. A 

14. B 

15. C 

16. D 


26. B 

27. B 

28. A 

29. D 

30. B 


43. E 

44. B 

45. C 


46. A 

47 A 


17. B 

18. C 


31. A 


48. C 


32. C 


49. C 


50. A 


33. B 


34. C 




K£y FOR TEST V. TAOm so. 

Gumh the direcdoos £or pafp i Aecqiftihle alter- 

natet are indtufed in parenthefes. Thia page it pedanted and may 
be detadied for eaae in acorii^. 


1. 

D 

11. 

A 


26. 

centnl auk 



12. 



27. 

myetin (heath (medullaiv 

2. 


D 



(heath) 

A 




1 28. 

aaoo 

3. 

B 

13. 

C 

order < 

29. 

deodrite 






30. 

BudeiK 






■31. 

cell body • 

4. 

C 

14. 

D 


32. 

(ynapac 

5. 





33. 

end bnidtet 

D 

15. 

A 





16. 


J 

order | 

f 34. 

1 

inteixity 



C 

L 35. 

tiequency 

6. 

A 




36. 

rcBex arc (reactioo arc) 

7. 

C 

17. 

D 

My J 

order | 

f37. 

cranial 






^38. 

qiinal 



18. 

C 

My 1 

r39. 

pnqecooo centen 

S. 

C 



order | 

1 40. 

ganalU (nuclei or centers i 






41. 

intcrvenehral foranten 



19. 

C 




9. 

B 



■42. 

frontal 





1 

43. 

»npnral 

JO. 

B 

20. 

C 

My 1 
order 

44. 

parieul 






45. 

orripital 



21. 

A 


^46. 

Ue of Rcil 





47. 

31 






48. 

donal 



22. 

A 

My J 
order 1 

r«- 

1 

ganglion 



23. 

D 

1 

1 50. 

center (micJeu*) 



24. 

B 






25. 

D 







900K1NQ KET FOR TEET Yl, FACS lOCV. 
CaDRdt the & ectio iw far ■fiocing, pige i. 


1. 

T 

22. P 

51. T 

79. 

P 

2. 

P 

23. P 

52. P 

80. 

P 

3. 

T 

24. T 

53. P 



4, 

P 

25. T 

54. T 

81. 

T 

5. 

B 



82. 

T 

r 

26. F 

55. T 







83. 

P 

6. 

T 

27. T 

56. T 



7. 

T 



84. 

P 



28. t 

57. T 

85. 

T 

8. 

9. 

P 

F 

29. T 

58. F 

86. 

T 



30. F 

59. T 



10. 

T 

31. T 

60. T 

87. 

P 

II. 

F 

32. T 


88. 

T 

12. 

F 


61. T 





33. T 


89. 

T 

13. 

F 

34. F 

62. P 







90. 

T 

14. 

P 

35. T 

63. T 

91. 

P 

15. 

T 

36. F 

64. P 







92. 

F 




65. F 



16. 

T 

37. P 







66. T 

93. 

T 

17. 

F 

38. F 


94. 

F 

18. 

F 

39. F 

67. F 







95. 

T 

19. 

F 

40. F 

68. F 





41. T 


96. 

T 

20. 

F 

42. T 

69. T 

97. 

T 

21. 

T 

43. F 

70. T 

98. 

T 



44. T 

71. T 

99. 

F 



45. T 

72. T 

100. 

F 



46. F 

73. F 





47. P 

74. T 





48. T 

75. T 






76. F 





49. P 

77. T 





50. T 

78. T 




uuita 




PERCENTILE NORMS FOR lEST I~PA<% UL 


Hie Collowiag 

norma were 

eataWidied upon oolley mphomotet 

afner they had atodi 

ed Pint A in a coune in general peydialogy. 

IfiglMIt SOOR 


47 

90%ile (90% made Kora Icm dun) 

J9 

i»%ae (»% " 

•• •• aa J 

J6 

70%ae (70% - 

M M M ^ 

34 

60%ae (60% - 

t« M ) 

32 

50%tta (50% - 

.. - - j 

31 TW Mafin Scan 

10%ile («% ‘ 

.. .. - j 

30 

30%ifc (»% •• 

It tt ) 

2t 

20%ife (20% " 

• « M ** ) 

24 

10 %ae ( 10 % *• 

«« M ^ 

20 

LovcM ScoR 


17 


PERCENTILE NORMS FOR TEST H— PAGE t. 

The foUowring oomu were etttbUAed opoo oaOcfc loiihomofe* 
after they had studied Part A in a coum in general paychology. 


Highen Score 
90%ae (90% 

made 

•com km than) 

133 

120 

«%ik (S0% 

ao 

• ■ M 

" ) 

116 

70%ila (70% 

•• 

M a« 

- ) 

113 

60%{lo (60% 

a* 

•1 aa 

" ) 

no 

50%lla (50% 

M 

ai aa 

** ) 

107 The lla£aa Seem 

60%fla (40% 

w 

ao a* 

" ) 

104 

»%llt{30% 

•• 

aa aa 

" ) 

102 

20%ila (30% 

a* 

aa aa 

“ ) 

99 

K»%ila (10% 

aa 

at aa 

" ) 

97 

iewM SeoR 




U 



PERCENTILE NORMS FOR TEST lU-PAGE n. 


The folhnriiig aorms wefc mebtiihed oo coU^ eophoniorei dxa 
they had itu^ed Part B in i courte in general psychology. 


Hakot Scan • "0 

90%ik (90% made loora iem than) • 101 

I0%ik (00% - - •• " ) 97 

70%ile (70% " " ” " ) 93 

60 %ae <«% " » ) 90 

50%iW (50% " - • •" ) B7 

30%aa (90% “ ) 94 

30%ila (30% “ " - “ ) M 

20%]k (20% " - - « ) 75 

Hl%ae lMi% ' 71 

Impoi fcore • 91 


The Median Senre 


PERCENTILE NORMS FOR TEXT IV— PAGE urii. 

The foUofsring norms were established on oeUege sophomores after 
they had studied Part B in a course in general psychdogy. 


•«-*- — * 

IIHIII m. 90jR 





. 91 

90%ile (90% 

made 

acoiet 

leaf than) 

37 

i0%ac (80% 

sa 

«a 

s« 

” ) 

34 

78%lls (70% 

fS 

sa 

«s 

” ) 

32 

«%a* (60% 

M 

aa 

•s 

” ) 

30 

50%ile (50% 

PS 

fS 

a* 

" > 

29 

90%Qa (90% 

" 

«a 

SP 

" ) 

27 

I0%ita (30% 

M 

PS 

Pf 

- ) 

26 

20%a« («>% 

Pt 

PS 

•• 

•• ) 

29 

10%ik (10% 

idOVPCK scon 

ts 

St 

ts 

” ) . . 

21 

16 



PERCENnU NORMS FOR TEST W^AOE nL 


The foUowmg nomu were cetebtiihed on coU^ tophomorci after 
they iwd studied Part C in a course in general psychology. 


Scam 

90%ik (90% made acorca kai 

iO%ik <80y, - " - 

70%ae (70% ” 

eo%ae (60% 

S0%Ue (50% •• “ " 

«%ile («% 

30%ae (30% •* “ “ 

20%ile (20% 

lO%Ue ( 10 % 

Lowot Scorn 



. .45 
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PERCENTILE NORMS FOR TEST VI— PAGE xrv. 


The following oorms were established on college sophomores after 
they had studied Part C in a course in general psycht^ogy. 
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